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THE NEW SHORT LINE or cut-off of the Ann Arbor 
Rn. R. between Ann Arbor and Whitmore Lake, Mich., 
will effect a considerable improvement for the operation 
of traffic, as shown by the following table, which is 
compiled from figures kindly furnished us by Mr. E. L. 


Trowbridge, — Engineer: ieitiaen 
Old New by new 
line. line. line. 
Distance, miles ive Sted "ss Cee tieee a 


_ lg 16 
Cay re 19,802 11,511 8,291 


total length, ft. d trains 
q st nor und trains, 
Total rise again 245% 155% 90% 
38% 48 
Total rise 


90% 
‘ 181 
Grades, per cent., northbound ‘ aéue 
Grades, per cent., southbound....0.63to2 0.57 .... 
Grades, total length, northbound, ft.19,300 15,500 3,800 
Grades, total length, southbound, ft.10,100 4,600 5,500 
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THROUGH TRAINS OVER THE BROOKLYN BRIDGE 
from the Brooklyn elevated railways are not to be per- 
mitted, the Board of Trustees having rejected the propo- 
sition of the elevated railway companies published in our 
issue of May 14. This action was taken in view of a re- 
port by Mr. C. C. Martin, Chief Engineer, in which he 
pointed out that the proposed arrangement would in- 
volve the crossing of the trains, and the use of half the 
platform tracks by the elevated railway trains, causing 
much confusion among passengers during the busy hours. 
The varying schedules of the two elevated railways would 
also seriously interfere with a prompt and uniform ser- 
vice across the bridge. As to the use of a cable grip on 
the locomotive of each train, Mr. Martin does not con- 
sider that such a grip would be sufficient for a loaded 
train, and would in any case put an inadmissible strain 
upon the cable. If the locomotives were uncoupled when 
the train reached the bridge station, this would involve 
extra delay. In addition to this the platforms and switch- 
ing tracks of the bridge stations are only long enough 
for four cars, so that the five-car trains of the elevated 
railways could not be handled or unloaded unless further 
changes are made in the new terminals. As the cable trains 
are now run on a headway of 90 seconds during the busy 
hours, and are intended to runon 45 seconds headway when 
the new terminals are completed, the sandwiching of the 
elevated railway trains between the bridge trains would 
involve difficulty and danger. The building of independent 
tracks to carry the former trains across the, bridge Mr. 
Martin considers impracticable. 

_ > 

CORLISS VALVE-GEAR FOR LOCOMOTIVES is in 
use on 17 express engines of the Paris & Orleans Ry., and 
these engines are said to show increased power and 15% 
economy in fuel consumption over similar engines with 
ordinary valves and gear. This probably means that the 
ordinary engines have a particularly bad distfibution of 
steam. The valve-rod works & vertical rocking lever 
pivoted in front of the cylinder, rods attached to the top 
and bottom of this lever working the two steam and two 
exhaust valves. This does not appear to be a very valu- 
able improvement in locomotive construction, and we 
commented in our issue of Oct. 26, 1893, upon the ten- 
dency of French engineers to introduce complicated sys- 
tems of valve-gear, as illustrated by the Bonnefond valve- 
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gear on one of the French locomotives at the Columbian 
Exposition. 


° 

A COMPRESSED AIR PAINTING PLANT is being used 
for painting the structure of the Liverpool (England) elec- 
tric elevated railway. A special wagon has been built to 
be wheeled underneath the structure and is fitted with 
a duplex compressor and electric motor, taking current 
from the rail conductor. There are also two sets of 
painting machines, with tank and hose for each. All the 
apparatus is store< in the wagon for transportation, but 
the tanks are taken out when in use. The plant was 
supplied by Wallwork & Wells to the design of Mr. Cot- 
trell, the Chief Engineer and Manager. 

* 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a glancing collision at Leaman Place, Pa., May 
2v, on the Pennsylvania R. R. A freight train was 
switching some of its cars onto a side track, fouling the 
westbound track, when it was run into by a fast freight 
train, which is said to have had a clear signal. The 
engine struck the obstructing coal car, ocmpletely wreck- 
ing it, but did not leave the rails, though about 15 cavs 
were derailed, and tore up the track before the train could 
be stopped. The wreck blocked both tracks for several 
hours. Only two men were hurt. 

* 

A HIGHWAY BRIDGE COLLAPSED at Victoria, B. C., 
May 26 and caused the loss of nearly 70 lives. The bridge 
earried Governor St. acress the Victoria arm of the bay, 
and was about 100 ft. above the water, with a center 
span of 150 ft. The bridge was crowded with carriages 
taking people for an excursion, the day being a holiday 
in honor of the queen’s birthday. An electric car was 
also on the span at the time. The bridge collapsed without 
warnirg, and it is thought that 200 persons must have 
gone down with it; 62 bodies have already been recovered. 
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TORNADOES AND HEAVY WIND STORMS have 
caused great damage and much loss of life in Michigan, 
Illinois and Iowa during the past week. Near McGregor, 
la., a cloudburst washed out part of the yards of the 


Chicago, Milwaukee & St. Paul Ry., wrecking a number of 
cars, 


A PREMATURE EXPLOSION OF DYNAMITE in a coal 
mine near Big Stone Gap, Va., on May 23, caused a 


cave-in by which two men were killed and six seriously 


injured. 
- 


A BOILER EXPLOSION occurred May 21 in Mohr’s 
tile factory, at Tipton, O., killing two persons and in- 
juring several others.——The boiler of Rynder’s mill, at 
Waverly, Iil., exploded May 18, killing the engineman and 
wrecking the building. 

AN EXPLOSION OF GAS in the basement of a house 
at Coffeyville, Kan., May 21, wrecked two buildings, 
killing two persons and injuring about 15. 

> 

AN OIL TANK EXPLODED at the Pratt Oil Works, 
Brooklyn, N. Y¥., May 22, injuring four workmen. ‘The 
tank contained 50,000 gallons of oil. The tank was 
destroyed, but the fire was prevented from spreading to 
the surrounding tanks. 
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THE COLLAPSE OF A LARGE BUILDING at Buffalo, 
N. Y., May 21, resulted in the death of three persons, 
and the injury of about twelve. The structure was 
known as Brown's building, end was an old four-story 
office building with stores on the ground floor, and the 
owners were having it remodeled and strengthened, new 
beams and columns being put in on the Seneca St. side. 
Many of the stores and offices were occupied at the time, 
and a large gang of men was at work on the reconstruc- 
tion. The brickwork was being removed to allow of plac- 
ing the ironwork, and it is said that the walls were in- 
sufficiently supported. It is also said that some of the new 
cast-iron columns were defective. 

et } a 

A STREET RAILWAY FRANCHISE for the operation 
of the existing twelve miles of horse car lines at Kings- 
ton, Jamaica, West Indies, is open for bidders, as the 
concession granted to the Jamaica Street Car Co. will 
soon expire. Plans and copies of the law, etc., can be 
seen at the office of Gillespie Bros. & Co., 4 Stone St., 
New York city. Applications for the license must be 
delivered by July 31 to the Clerk of the Privy Council, 
Kingston, Jamaica. 

one e- “ 

COMPRESSED AIR STREET CARS are to be tried 
experimentally on the Lenox Ave. line of the Metropolitan 
Traction Co., New York city, and ten cars have been 
sent to Worcester, Mass., to be equipped with the neces- 
sary tanks and motors. A compressing plant will be built 
at 146th St. 


THE WATER POWER AND ELECTRIC PLANT on 
Big Cottonwood Creek, near Salt Lake City, Utah, has 
been put in operation. A 50-in. steel pipe line carries the 
water for a distance of 2,300 ft. and this connects with 
a 50-in. wooden stave pipe line 1,400 ft. long. The water 
drives four Pelton wheels, which in turn drive four 750 
HP, generators, 
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A SWING BRIDGE MECHANISM has been patented by 
Mr. J. A. McNicol, of Providence, R. I., in which the two 
arms of the bridge when closed become entirely inde 
pendent of each other and act under live loads like two 
independent spans. The usual process of raising the 
ends, when closed, to allow loads to pass, is reversed and 
the ends are raised by mechanism at the center to open 
the bridge. When closed the ends are lowered onto the 
masonry, and the center member is disconnected, so 
that no continuous strains occur in the structure. This 
device was used on the double track draw bridge of the 
New York, Providence & Boston R. R. (now part of the 
New York, New Haven & Hartford R. R.), at Mystk 
Conn., and has work... there, we are informed, with entire 


satisfaction. 
> 


WORK ON THE BLACKWELL'S ISLAND BRIDGE, 
over the East River, New York city, has again been re 
sumed. The piers on the island are ready for the iron 
work, and work is in progress on the New York piers. 

AFREIGHT-HANDLING CANTILEVER CRANE for use 
in handling merchandise to and from ocean steamers has 
been ordered by the Pennsylvania R. R. from the Brown 
Hoisting & Conveying Co., of Cleveland, O., and will 
be established on Pier J, Jersey City. The machine will 
be a Brown patent rapid action, double cantilever ma 
chine, specially designed for its location. It will have 
a capacity of five tons, and will lift this load at 1 ft. 
per minute, the traveling trolley will traverse the load 
at 900 ft. per minute, and the whole machine will move 
along the pier at the rate of 600 ft. per minute. An 
attachment for handling such bulk material as sand 
sulphur, pyrites, etc., and loading it into box cars, will 
also be provided. The engines, boilers and machinery 
will be contained,in a house 21 ft. square, on top of the 
machine, and all the operations will be controlled by on« 
man. The machine will be ready for use next autumn. 

* 

BIDS FOR A LARGE WATER CONDUIT FOR BROOK 
LYN will be received until June 11 by Mr. Theo. B 
Willis, Commissioner of City Works. The conduit will 
be 74,500 ft. long, and will form a part of the water 
works extension. Bids are desired on three plans, only 
one of which will be adopted, as follows: A single 66-in. 
riveted steel pipe; two lines of 48-in. cast-iron pipe; and 
one line of 48-in. cast-iron pipe. The work must be 
completed within 14 months after the contractor is no- 
tifled to begin construction. 

AUTOMATIC SPRINKLERS to the number of 8,000 
are to be installed in the new fireproof Siegel-Cooper 
Building, in New York. The building is to be used for 
mercantile purposes, and while the structure itself is 
designed to withstand fire without injury, it is intended 
that the sprinklers shall make the contents secure by 
extinguishing any fire as soon as it starts. The Grinnell 
glass disk sprinkler is used with upright heads and deflec- 
tors not less than 3 ins. from the ceiling. The water supply 
for the sprinklers is to be furnished from three distinct 
and separate sources. The primary supply is a 1,000-gal- 
lon Underwriters’ pump controlled by an automatic regu- 
lator set to maintain a pressure of 100 Ibs. per sq. in. in 
the system. The other two sources of supply are four 
elevated steel tanks with a combined capacity of 75,000 
gallons, and a system of piping leading to the street 
where double siamese fire hose connections are located 
into which the city fire engines can pump in case of fire. 

= a 

THE LACHINE RAPIDS of the St. Lawrence River are 
to be utilized. For some time past work has been in 
progress by the Lachine Rapids Hydraulic Co. upon a 
large wing dam, which runs out into the St. Lawrence 
River for more than 1,000 ft. The head secured by this 
dam is stated to be sufficient to develop 15,000 HP. at the 
season of lowest water. The power house will be 
built upon this dam, and will contain 12 General Electric 
multiphase dynamos with an aggregate capacity of 12,- 
oon) HP. The current generated will be transmitted to 
Montreal for lighting the city and operating the street 
railways. 
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ASPHALT PAVING AT $1 A YARD, above the foun- 
dation, was the lowest price bid in Brooklyn a few days 
ago. This bid was put in by the Brooklyn Alcatraz As- 
phalt Co. The same company bid $3.82 per cu. yd. for 
the concrete foundation, which for a 6-in. foundation 
would make the asphalt and concrete cost about $1.64 per 
sq. yd. The next highest bid was from Cranford & Co., 
of Brooklyn, who bid from $1.02 to $1.05 for asphalt 
alone. A bid of $2.50 per sq. yd. was submitted for as- 
phalt block paving, including gravel foundation. 

> 

THE USE OF A CHANNELING MACHINE TO OPEN 
trenches in asphalt pavement is being attempted by WII- 
son & Jackson, contractors, of Chicago. This firm has 
secufed a channeling machine built by the Sullivan Ma- 
chinery Co, of Chicago, and will use it in cutting through 
the asphalt and macadam roadways which are being 
trenched for the electric wire conduits of the new electric 
lighting system now being constructed by the West Chi- 
cago Park Commissioners. 
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A NEW SHEARING MACHINE FOR BEAMS AND 
CHANNELS. 


The great increase in the use of steel beams in 
building construction has made the matter of cut- 


ting up beams and channels, especially those of 


heavy section, a very important matter. The cold 
saw, still in common use, is so slow in operation 


that its output is limited, and the amount of 
power and attendance required to operate it make 


it an expensive adjunct. The shearing machines 
which have been introduced for this work have had 


a tendency to distort the beam flanges in making 
the cut, requiring some hand work afterwards 


to put the beam in condition for shipment. 


To meet the demand for a machine to rapidly 
and economically cut up beams and channels 
and make clean cuts, the Hilles & Jones Co., of 
Wilmington, Del., the well-known builders of 


heavy machine tools, have recently built the ma- 
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ing between side knives, as shown in the cut. To 
explain this latter movement more in detail, 
near the top of the upper knife will be seen the 
projecting end of a spindle, The lever holding the 
knife is fulcrumed on this, and its upper end is 
deflected by a cam driven by the bevel gears, seen 
near the top of the machine. Thus a deflection of 
the knife to one side cuts the flange on that side, 
and the knife then returns and is deflected in the 
opposite direction to cut the other flange. 

In the illustration a movable blade for a 15-in. 
beam is in place in the machine, and one for a 12- 
in. beam is shown lying in front of the machine, 
with a pair of the lower fixed knives to the right. 
These central knives are changed for each depth 
of beam, but a set will shear all sections of the 
same depth. The side knives are adjusted by 
screws, so that the same knives are used for all 
sections. 


The machine in the illustration is driven by a 





A NEW HEAVY SHEARING MACHINE FOR BEAMS AND CHANNELS. 
The Hilles & Jones Co., Wilmington, Del., Builders. 


chine which is illustrated in the accompanying 
cut, reproduced from a photograph. This oper- 
ates in a different manner from the ordinary ver- 
tical shear, and the clean cut which it makes may 
Se seen by the sections of beams which are shown 
standing at the front of the machine. 

The operation of the machine is as follows: The 
beam or channel to be cut is placed across the 
cutting bed, and is supported by the two lower 
knives, between which the upper knife descends; 
the attendant operates a clutch, and the sliding 
head in the center of the machine to which the 
upper shear blade is attached descends. It first 
cuts through the web of the beam, taking out a 
section equal to its own thickness (2 ins.) and 
without touching the flanges. When it has passed 
through to the web and reached the bottom of 
its vertical stroke it stops automatically, and an 
oscillating movement is then immediately im- 
parted to it, the mechanism being set in operation 
by the workman moving a clutch controlled by 
the same hand lever. By this oscillating move- 
ment of the central knife its edges cut through 
the right and left hand flanges of the beam, pass- 


small steam engine; but an electric motor or 
pulleys for belt driving can be substituted if 
desired. The gearing of the machine is so ar- 
ranged that with the heavy fly wheel on the crank 
shaft, a very small amount of power is required 
to operate it. The cylinder seen on top of the 
machine is designed to furnish a counter-bal- 
ance to the heavy weight of the sliding ram, 
compressed air or steam having access beneath 
the piston which it contains. The total weight 
of the machine is about 80,000 Ibs. 

The machine has been set up and operated 
for several days at the works of its builders and 
cut beams of all sizes, we are informed, at the 
rate of two per minute. It should be a very val- 
uable adjunct to any establishment turning out 
a large amount of structural work. 


si 

CONCRETE PIERS AND ABUTMENTS have been used 
for the Arkansas River bridge of the Kansas City, Pitts- 
burg & Gulf Ry., and enabled the structure to be built 
very quickly. The bridge is 1,680 ft. long, with two 
spans of 50 ft., four of 127 ft., four of 147 ft., and one 
through span of 250 ft. The rail level is 60 ft. above 
the water. 
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THE WESTERN RIVER STEAMBOAT. 


By Wm. H. Bryan, **M. Am. Soc \; 


In a public address delivered in 1895 at a oo 
engineers a distinguished speaker made use of ; 
ing language: 

The advances in lake marine have bee 
great as those in ocean marine, but all this tin. 
ern rivers are navigated by boats which differ | 
those which ran upon them 50 years ago. The, 
the wooden hulls, the long-stroke high-pressur, 
tal engine, the big separate side wheels, ard ¢) 
of small boilers; their machinery is a little be: 
it was at first, the pressure they carry a little hi, 
the changes are so slight as to be insignifica 
channels of the principal Western rivers are by. 
stantly improved under the direction of the ger. 
ernment, but as yet no response has been mad: 
improvements by the radical improvements wh; 
to come in the boats and their engines. Much i. 
the decline of river business; it has declined 
land transportation has given better and chea 
cilities. Until the boats on the Western rivers 
same advance that other tools of transportati 
made, this business must continue to decline. 

I rise to the defense of the Western river stea: 
seems proper that something be said in reply 
criticisms as these. There are some minor poi 
which the Western river steamer may be improve: 
in its general design and construction it is adn 
fitted for the peculiar work which it has to do 
sidered, therefore, strictly from an engineering 
point, it is a creditable structure. 

The critic is mistaken in the implied statemen: t 
the construction which he criticises is still universal. Ther 
are many iron-hull steamers on the rivers; ther 
some short-stroke engines driving propellers. [) 
sections the stern-wheel boats have become mor 
merous than the side-wheelers. The machinery, 
preserving the original characteristics, has underg 
many improvements in detail. He also over-estimates 
the improvements made by the general governni 
While the situation has been somewhat bettered in p! 
there has been no great improvement in the low-water 
channel as a whole—certainly not enough to warrant any 
radical changes in the construction of the steamers 

He compares the advances which have been mad 
the ocean and lake marine with those on the Wester 
rivers, very much to the disadvantage of the latter. Ii: 
overlooks the fact, however, that the conditions of se: 
vice are radically different, and these differences necessi 
tate—in fact, compel—differences in the character of th: 
machinery. The boilers and engines of the magnificent 
ocean liners would be as much out of place, and would 
fare as disastrously, on the Western mver steamer, as 
would the machinery of the latter if transferred to oc 
service. Machinery essentially similar to that employed on 
the lakes has been tried many times on Western river steam 
ers. Hundreds of thousands of dollars have been spent 
on experiments of this kind, and the result has always 
been failure. Even the vertical engine has been aba: 
doned. Permit me, therefore, to repeat that—barring 
unimportant details—the machinery of the Western rive: 
steamers is pre-eminently the right thing in the right 
place.”’ 

The peculiar conditions of service which render neces 
sary the characteristic types of machinery may be stated 
as follows: 

1. The necessity for light draft. For many months 
of the year—particularly in the upper rivers—the depth 
vf channel is so low that every superfluous pound of 
weight must be done away with, in order that the boat» 
may be as light draft as possible. This compels th: 
use of machinery which can be worked to the utmost 
per pound of weight. From this results the necessity 
of high pressures, single cylinders, and few complications 

2. Bad feed water. The steamers, as a rule, must use 
water for their boilers directly from the river, which 
water—particularly in the Mississippi and Missouri riv 
ers—carries large amounts not only of mineral matter i” 
solution, but of finely divided particles of mud in me 
chanical suspension, the latter sometimes running 4* 
high as one-half of one per cent. by weight. As neithe: 
sedimentation, filtration, nor surface condensers ar 
practicable, the boilers must be so constructed as to giv« 
satisfactory service with this water fed directly to them 
The “battery of small beitlers’’ usually found is, there- 
fore, abundantly justified by the three conditions: get- 
ting the maximum work out of a given weight, carrying 
high pressure; and using bad feed water. 

3. Absolute reliability required. The channels are often 
narrow and crooked, and steamers must find their way 
on the darkest nights among shoals and snags and around 
short bends. The engines must always be under the quick 
and positive control of the attendant, whether to chang: 
speed, stop or reverse. lt has been found that all im- 
provements in the type of machinery necessarily increase 
the complications of parts, thereby lessening the reliability 
of operation and increasing the likelihood of accident or 
derangement. 

4. The necessity—common to all water craft—of having 
the machinery occupy as little space as possible, in order 


*From a paper presented at the St. Louis meeting of th« 
American Society of Mechanical Engin#+rs. 


**304 North 8th St., St. Louis, Mo. 
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, che remaining room may be devoted to the carrying 
ftable cargoes, is nowhere more strongly empha- 
than in the case of the Western river steamer. — 
ow fuel cost. Improvements in modern machinery 

\most wholly in the direction of reducing fuel ex- 
tures. After all, this is a relatively unimportant 
as it usually forms but a small percentage of the 
expense of operating the steamer. Fuel can generally 
_rchased at short intervals along the river, in abund- 
quantity of excellent quality and at a low price. The 
er need only carry enough fuel on board to carry 
to the next point of supply. 
rhe question of first cost has, when added to the 
points, helped to prevent the adoption of higher 
i machinery. The average life of a steamer is so 
t. the rates of insurance so high, and the period of 
joyment during the season is so limited, as to make it 
erative that the investment be kept at a minimum. 
periment has demonstrated that the saving in fuel due 
improved machinery does not, as a rule, compensate 
r the drawbacks accompanying its use, such as in- 
ased weight, space occupied, greater first cost, and 
; reliability. 
Personally, I am an advocate of the use of iron or steel 
is. They are already becoming common on Western 
vers, and would be used almost universally if the first 
st were not so great. A few years ago the cost was 
hout double that of wooden hulls, but at the present low 
ice of iron I believe the cost would be but little, if an;, 
greater, if built in yards specially equipped with proper 
‘ools for the work. They certainly add to the steamer's 
ife, and reduce its draft. 
Long-stroke engines and side or stern wheels are neces- 
sary on account of the low depth of the channel. 
Two forms of adjustable cut-offs have been introduced 
on the standard poppett-valve engine in recent years 
with considerable success, the ‘California’ or ‘‘Cross,”’ 
and the “Rees.” Instead of the usual fixed cut-off of one- 
half, five-eighths, or three-fourths, it is adjustable at any 
point throughout the entire length of the stroke. While it is 
an excellent feature to be able to vary the point of cut-off 
at will, an early cut-off is not always desirable, as it ne- 
cessitates larger cylinders, greater weight and first cost, 
to do the same work. Furthermore, the usual fly-wheei 
cannot be employed. This drawback is to some extent 
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connecting chain between the lock and lever, will 
not affect the uncoupling device. 

This feature can be more readily understood 
when it is explained that with the ordinary equip- 
ment, two cars being coupled together, to un- 
couple them it is necessary for the lever to be 
raised and fastened in the raised position by lock- 
ing into a catch, cam or notch, thus holding the 





Fig. 1.—View of Hien Coupler Showing Position of Lock 
After Raising the Unlocking Lever. 


coupler lock in an unlocked position until the 
cars pull apart. After the cars are parted they 
cannot be coupled again until the yardman re- 
leases the lever, placing it in the cam or notch. 
It will thus be seen that two operations by the 
yardman are necessary to uncouple a car and 
then couple it up again. With the coupler illus- 
trated one operation accomplishes all of the 
above by merely raising the lever and letting go. 


remedied on stern-wheel steamers where the two engines §) 


are coupled at right angles. I see no reason, however, why 
some substitute for the fly-wheel—such, for instance, as 
the Worthington high-duty attachment—could not be 
employed on side or even stern-wheel steamers, in con- 
nection with the adjustable cut-off, to great advantage. 

I cannot agree with the critic that the decline of river 
transportation is due to lack of improvement in the 
steamers, and that the introduction of lake and ocean 
machinery would rehabilitate river traffic. In my opinion 
it is due to other easily discernible causes, and the remedy 
must be found in other directions. 

Accompanying this paper are some characteristic indi- 
cator diagrams taken from Western river steamers. 

When compound engines have been used on the rivers 
the engineers soon learned the trick of bleeding a little 
live steam directly into the low-pressure cylinders, using 
as much steam this way as the boilers could make. This 
practice became almost universal, as the loss in fuel was 
more than made up by the increased speed and the short- 
ening of the time between the terminals, which, on long 
trips, resulted in a considerable reduction of general ex- 
penses, 

Even were the condensing engine defensible from other 
points of view, the adding of say 12 lbs. to a mean ef- 
fective pressure of 125 lbs. would usually be a gain so 
small as not to warrant the expense and complications 
necessary. On the lower river, however, where there is 
a deep-water channel for the greater part of the year, 
compound engines with surface condensers furnishing 
distilled water for boiler use, and thereby permitting 
improved types of boilers, might be entirely proper. Fuel 
is more expensive in this part of the country, and the 
saving on long runs may warrant the increased space 
occupied and greater first cost. 
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THE MIEN DOUBLE AUTOMATIC M. Cc. B. COUPLER. 


We illustrate in the accompanying engravings 
the Hien automatic coupler which has recently 
been put upon the market by the Railway Supply 
Co., of Chicago, IIL, and which possesses several 
novel features in the construction and operation 
of its locking mechanism. Briefly described this 
coupler is of the M, C. B. type and has the stand- 
ard M. C. B. contour, but the locking and releasing 
device are designed upon an entirely different 
principle from those of any coupler now in the 
market. In this coupler a revolving lock is alter- 
nately revolved by the lifting pin and by the tail 
of the knuckle, while the unlocking device is such 
that all catches, cams, notches and other devices 
for holding the release lever on the car end are 
entirely dispensed with, and the bending of the 
release lever, or the extension or stretching of the 





Fig. 2.—View Show ng Position of Lock With Knuckle 
Half Open. 


It then falls into its normal position, and conse- 
quently the yardman is not required to leave the 
switch in drilling cars. All he has to do is to 
make the ‘“‘cut.” 

The locking mechanism will be understood by 
referring to the accompanying engravings. Fig. 
1 shows the position of the lock when the lever 
is “raised and let go.”’ It will be seen that the 
locking block is revolved to such a position that 





Fig. 3.—View Showing Knuckle Open and Lock Ready 
to Fasten It When Pressed Home 


the tail of the knuckle is free to sweep open. 
Fig. 2 shows the act of uncoupling. Here the tail 
of the knuckle is half open, and the locking block 
is back at its original position. Fig. 3 shows the 
tail of the knuckle completely open, with the lock- 
ing block in position for coupling again. As the 
tail of the knuckle is swept back to its closed posi- 
tion, the locking block rises to allow it to pass, 
then drops by gravity to lock it. 

Other features of excellence claimed for this 
coupler are the increased size of the knuckle, ears 
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and whole drawhead generally, and the construc- 
tion by which the guard arm is supported imme- 
diately in the rear by the draft timbers. It is 
stated that the Knuckle has been increased in 
depth some 15°) or 20°, over other couplers on 
the market, and also that the wearing surfaces 
between the tail end of the knuckle and the lock 
are larger than in other couplers. Upon this 
general enlargement of all parts; the supported 
guard arm, and the revolving locking device, the 
Hien coupler bases its claim for favor. 

This coupler can be made either of malleable 
iron or steel, but the present practice is to make 
the shank, lifting pin and lock of malleable iron 
and the knuckle and pivot pin of steel. As stated 
above, the coupler is put on the market by the 
Railway Supply Co., of Chicago, IIL, to whom we 
are indebted for the accompanying cuts, and the 
information from which this description has been 
prepared. 
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HOLLOW STEEL FORGINGS.* 
By H. F. J. Porter,** M. Am. Soc. M. E. 


By this name I do not refer to steel forgings that have 
been forged solid under a hammer or press and subse- 
quently bored, but to forgings which have been “forged 
hollow.”’ In order that I may not be misunderstood, I 
will briefly describe the process of making the type of 
forging referred to. Supposing that we have designed a 
hollow shaft or roll or cylinder of outside diameter D, 
inside diameter D*, length L, and solid volume 4 7 D? L, 
an ingot must be cast to forge it from having a diameter 
2D, volume % 7 D? L and length L*. From the upper part 
of this ingot 25% is cut off and rejected, and a hole of 
diameter D! is bored through the longitudinal axis of the 
remainder. This is then reheated, a mandrel of diameter 
D' is run through the axial hole, and then the mass is 
forged down under a hydraulic press from 2D and length 
L‘ to D and L, the inside diameter D' remaining the same. 

The reasons for adopting this method of producing 
) hollow forgings are many and various and the result of 
long experimenting. In the first place, as the walls of 
hollow forgings are comparatively thin, the metal must 
be thoroughly worked, homogeneous throughout, and abso- 
lutely without flaw or defect of any kind. For this pur- 
pose, therefore, only open-hearth steel is used, and that of 
a grade that will best insure satisfactory working. Its 
carbon may vary according to the purposes to which the 
forging will finally be applied, but its phosphorus and 
sulphur should not exceed .04%. In order that the metal 
should be sufficiently worked to give it strength and 
toughness, the best practice requires that the ingot should 
be at least twice the diameter of the finished forging. 
A 24-in. or 36-in. shaft or roll, for instance, would be 
worked down from 48-in. and 72-in. ingots respectively. 
Ingots of these sizes are liable to ‘‘surface defects,”’ “‘blow 
holes,”” “‘piping,’’ and “‘segregation.”’ To aid in avoiding 
the two latter, ingots are made from 25 to 30% longer than 
necessary, as these defects occur in the upper and central 
portion, that being the locality of last cooling. This part 
is subsequently cut off and returned to scrap. Of all the 
various methods that have been devised to secure solid 
and homogeneous ingots, without doubt the most efficient 
and most to be depended upon is the ‘“‘Whitworth process 
of fluid compression.’’ This consists in subjecting the 
metal in the moid, while fluid, to hydraulic pressure up 
to 7,000 tons if necessary. This pressure is continued 
until the metal is solid throughout, great care being 
taken to cool the ingot slowly and equally on al! sides. 
After it has cooled and the upper part has been cut off, 


» a hole nearly the size required in the finished forging is 


bored through it. This boring out of the centre takes 
away that portion of the ingot where impurities may have 
concentrated and where there may have been a tendency 
toward “‘piping.’’ 

We now have a piece of steel which is as nearly per- 
fect as can be produced, and it is ready for the forging 
process. First, it must be reheated, and as much care has 
to be taken in this process as was taken in its cooling. 
The heat must penetrate it slowly and uniformly. Its 
shape, however, is in its favor. The hole in its centre 
removes the danger of cracks starting in that part owing 
to the expansion of the exterior from more rapid heating. 
After being reheated, a mandrel of the proper size to 
fit loosely in the hole is inserted, and the piece is taken 
to the press, where it is drawn out over the mandre! to 
the required dimensions. 

One of tlie principal requisites in forging is the proper 
selection of forging tools, suitable in design and power for 
the work in hand. The pressure applied in shaping a body 
of steel should be sufficient in amount and of such charac- 
ter as to penetrate to the centre and cause flowing 
throughout the mass. As this flowing of the meta! requires 
a certain amount of time, the requisite pressure should 
be maintained throughout a corresponding period. The 
hydraulic press instead of the hammer is therefore used 


*A paper presented at the St. Louis meeting of the 
American Society of Mechanical Engineers, 
**Marquette Building, Chicago, I! 
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to work it into shape. Under its action the forging is 
slowly operated upon and the pressure distributes itself 
evenly throughout the mass, whereas under the high 
velocity of impact of the hammer the metal does not have 
time to flow, thus causing internal strains and possibly 
cracks. These latter would be fatal defects, for, as steel 
has not the property of welding, they cannot be remedied. 
Besides the undesirability of using the hammer on steel 
for the above reasons, it is a very difficult matter to make 
«u forging of this character except by the use of the 
hydraulic press. A slow and even pressure is absolutely 
necessary to draw out the thin cylindrical walls equally 
and make a shaft that is straight and symmetrical 
throughout. The varying impact of the hammer works 
the metal so unevenly that the mandrel is apt to stick 
fast in the forging. For this type of steel forging, there- 
fore, it is practicably imperative that the press be used, 
and thus the metal is unavoidably subjected to the best 
method of treatment. 

During this process of working down the metal from 2D 
‘o D and extending it from L‘ to L, it is probable that the 


attire piece, or at least the end of it which is being 
worked upon will have to be reheated from time to time. 
Operating on metal which has become too cold to flow 


would injure it by disturbing the continuity of its struct- 
ure, and thus establishing lines and lanes of weakness. 

After the process of shaping to the proposed design has 
been accomplished, the piece must be subjected to a final 
treatment of ‘“‘annealing.’’ After all the manipulation to 
which it has been subjected, together with its frequent 
partial heatings and irregular coolings, it undoubtedly has 
strains set up in it. It is to relieve these strains that 
it must be annealed, This treatment consists in heating 
the forging slowly in a furnace and then allowing the 
latter to cool down slowly with the forging in it. All 
forgings, whether hollow or not, should be annealed, 
otherwise there is a certainty of the forging strains devel- 
oping into weakness after they have been in service, 
causing them to get out of true, with a possibility of their 
breaking, particularly if subjected to alternating strains 
as in heavily weighted shafts or connecting rods, and es- 
pecially piston rods, which are subjected to changing 
temperature. Annealing not only relieves these strains, 
but gives a finer grain, and increases toughness. 

On the treatment of steel after forging depend to a great 
extent its physical qualities, and it will vary in strength 
accordingly from that of the best wrought iron to between 
three and four times its strength. I refer not so particu- 
larly to the ‘‘ultimate strength” as I do to the ‘‘elastic 
limit’ and toughness and ductility, as shown by the 
“elongation” and ‘‘contraction of area.” Annealing gen- 
eraily lowers the elastic limit slightly in well-made 
forgings, annealed forgings showing it to be about 47% 
of the ultimate strength. It considerably increases, how- 
ever, the elongation and, contraction. To develop these 
qualities to their fullest extent in any grade of stee’, 
“tempering” is resorted to. This consists in heating tne 
forging to a temperature which experience has shown to 
be right according to the purpose to which the forging is 
io be put, and then plunging it into a bath of oil or other 
suitable liquid. It is then carefully annealed. This double 
treatment (which is properly covered by the one word 
‘“‘tempering”’) tends to harden it, breaks up the crystalline 
structure due to forging, and modifies the physical prop- 
erties by increasing the elastic limit and adding toughness. 

Forgings must be hollow to be tempered successfully, 
otherwise strains may be introduced which result in 
weakening instead of strengthening the piece. Authorities 
on machine design say that solid shafts up to 10 ins. 
in diameter may be subjected to a fiber strain of 9,000 
ibs. in wrought iron and 12,000 Ibs. in steel. Above 10 
ins. in diameter, however, iron shafts must not be sub- 
jected to more than 8,000 Ibs., and steel shafts to more 
than 10,000 Ibs. The reason assigned is, that forges do 
not possess hammers heavy enough to affect the centre of 
shafts larger than 10 ins. in diameter; or if by top steam 
or long drop they are able to be felt through the whole 
forging, the effect is produced by velocity of impact rather 
than by weight of falling mass. This result in damaging 
the surface, with a tendency to draw it out, leaving the 
central portion behind, thus producing a tearing strain 
on the core, producing at times actual cavities. Heavy 
shafts forged under light hammers show the effect of this 
treatment in having concave ends, while shafts forged 
under sufficiently heavy hammers or under the hydraulic 
press show bulging ends, the metal in the centre, where 
it is hottest and softest, being pressed out. Another reason 
why authorities place a higher safety factor on large 
shafts, especially of steel, is on account of the liability 
of steel ingots to have “‘piping’’ and other defects in 
their centre. 

With hollow forgings manufactured under the processes 
here described, these objections are met by taking out 
the possibly defective centre altogether. By substituting 
for it, during the process of forging, a mandrel, the latter 
acts as an internal anvil, and thus even in the largest 
hollow shafts the thickness of metal worked upon would 
be within the limits above mentioned. The use of hy- 
draulic presses having a capacity of from 2,000 to 14,000 
tons, selected according to the size of the forging under 
treatment, can leave no doubt in the most incredulous 
minds that the metal has been thoroughly worked. Take 
for instance the Ferris whee] shaft, the largest ever made, 


32 ins. in diameter, with a 16-in. hole through it. The 
walls of this shaft are only 8 ins. thick between the man- 
drel and the press, and the metal therefore is in better 
condition, as far as its physical properties are concerned, 
than in an 8-in. solid shaft, the centre or poorer portion 
of which has not been removed. 

Assuming that steel less than 10 ins. in thickness may 
be submitted to a fiber strain of 12,000 Ibs. per sq. in., and 
when 10 ins. thick and thicker it must not be submitted 
to a greater strain than 10,000 Ibs. per sq. in., we may 
so reduce the thickness of metal operated upon in shafts 
of larger diameter than 10 ins., by hollow-forging them, 
that the walls will be less than 10 ins. in thickness. 

Under these circumstances, hollow-forged shafts are 
shown to be as strong or stronger than solid shafts of the 
same diameter. Taking for example the shaft above men- 
tioned, 32 ins. outside diameter, 16 ins. inside diameter, 
we find that when compared with a solid shaft of the 
same outside diameter it has lost 25% in weight and ga'ned 
12% in strength. 

With the substitution in the trade of steel for wrought 
iron in engine and miscellaneous forgings, the tendency 
has naturally been to use a mild or soft steel approaching 
iron as regards physical qualities and in the ease with 
which it can be machined. Wrought iron has a low elastic 
limit averaging about 20,000 Ibs. per sq. in. in large sec- 
tions, where proper care is taken in its production. 

Although mild steel, when of good quality, is superior 
to wrought iron in strength, toughness, homogeneity, and 
freedom from danger of imperfect welds and porous 
spots enclosing slag and scale, still it does not possess 
the very desirable quality of high elastic strength com- 
bined with ductility or toughness in as great a degree as 
can be obtained without danger in a harder steel, when 
proper precautions are taken in its manufacture. In other 
words, in the use of ordinary mild steel, only a partial 
advantage is taken of the most desirable qualities of steel 
which are easily within reach. In some instances where 
the amount of machine work in finishing is very great 
and there is ample margin of safety in the design, as, 
for instance, is often the case with connecting rods, the 
use of mild steel may be advisable. Such steel contains 
about 0.20 to 0.25% carbon, and can be guaranteed to 
show, in specimens four diameters in length cut from 
a full-sized prolongation of forgings or from representa- 
tive pieces, a tensile strength of not less than 57,000 
Ibs. per sq. in., and an elastic limit of not less than 
27,000 Ibs. per sq. in., with an average elongation of 
25%. 

For the general run of engine forgings, however, a 
harder steel should be used in which a tensile strength 
of about 75,000 Ibs. and an elastic limit of 35,000 Ibs. 
per sq. in. can be obtained, together with an average elon- 
gation of 20% in four diameters. 

When proper precautions are employed, forgings can be 
made with perfect safety of a still higher grade of steel, 
and this is especially recommended for crank and cross- 
head pins and for all parts subject to severe alternating 
strains and wearing action. In this grade of steel a ten- 
sile strength of about 85,000 Ibs. and an elastic limit of 
about 40,000 Ibs. per sq. in. can be obtained, with an elon- 
gation of 15% in four diameters. 

If steel forgings are tempered they will possess still 
higher qualities than those above mentioned, and can be 
furnished with a tensile strength of 85,000 to 90,000 Ibs. 
and an elastic limit of 45,000 to 55,000 Ibs. per sq. in., 
and an elongation of 15 to 20% in four diameters. 

By introducing about 3% of nickel into the compo- 
sition of steel, a finely granular or amorphous condition 
is obtained in forgings, and the very highest quality of 
steel is attained. By the combination of hollow forging 
and tempering this nickel steel a material is obtained ex- 
celling all others known in elastic strength and toughness. 
As an example of this can be mentioned shafts made for 
the United States war ship ‘“‘Brooklyn,”’ 17 ins. outside 
diameter, 11 ins. inside diameter, and 39 ft. long, weigh- 
ing 19,112 ibs. These showed in specimens cut from full- 
sized prolongations a tensile strength of 94,245 lbs., an 
elastic limit of 60,775 lbs. per sq. in., an elongation of 
25.55%, and a contraction of area of 60.58%. 

Fluid-compressed steel of 0.40 to 0.45% carbon, and 
more especially nickel steel, oil-tempered, is markedly 
adapted for piston rods of rock drills, mining machines, 
and hydraulic presses, and for drop-hammer rods, stemp 
stems, cam shafts and similar pieces that are subjected 
to stress alternating between tension and compression, 
or of either kind, frequently repeated. By substituting 
steel of this grade, which would have an elastic limit of 
about 60,000 Ibs. per sq. in., for wrought iron or mild 
steel, which is generally used for the purpose, and by 
so proportioning the cross section that the metal is not 
strained beyond one-half the elastic limit, so-called 
“crystallization” from shock or vibration does not occur 
and their life is prolonged indefinitely. 

The ability to produce forgings of this hollow variety 
has led to their adoption in many places where castings, 
both of iron and steel, have previously been used. This 
substitution has resulted in considerably lightening the 
dimensions of such pieces and also the parts in which they 
rest or move. 

Undoubtedly the best type of hollow forging, and one 
which is gradually being introduced both for shafts and 
rolls, is where the walls are of the same th'ckness 


throughout, the outside and inside diameter Varyi 
gether, both being greatest at the centre, wh 
strength is required, and smallest at the bearings 
a shaft is built on the principle of a girder, and 
the greatest strength for the least amount of metal. 

Prominent among hollow forgings are the Ferri« 
shaft, 32 ins. outside and 16 ins. inside diameter 
long, weighing 89,320 Ibs.; and shafts for the «. 
“Puritan,” “‘Plymouth,” and “‘Pilgrim’”’ of the Ola « 
Steamboat Company, 20% ins. outside and 12 ins. 
diameter, and weighing 65,832 Ibs. each. Shafts ; 
American Line twin-screw steamers “New York,” “P 
“St. Louis,’ and “St. Paul,” are 21 ins. in dia 
crank pins 22 ins. diameter, with a 10-in. hole t} 
both. Field rings of nickel steel were hollow-forg:.: 
the 5,000-HP. Westinghouse dynamos at Niagara 
11 ft. 7% ins. diameter, 4 11-16 ins. thick, and 4 ; 
ins. wide, weighing 28,840 Ibs. 

Thus it will be seen that there is scarcely any 
either in length or diameter, to the proportions of | 
ings which can now be made by processes which 
been perfected. In this, as in every other direction 
demand seems to have been more than met by the en: 
prise of the manufacturer, and engineers have a 
field opened before them for th® display of their prow: 
and it would seem as if they are rapidly taking posses 
of it. 

i ° 
A CLASSIFICATION AND CATALOGUE SYSTEM FOR \\ 
ENGINEERING LIBRARY.* 


By F. R. Hutton;** Secy., Am. Soc. M. FE. 

It became necessary, in 1895, for the writer to de 
upon the system which should be used in classifying « 
cataloguing the rapidly growing library of the Amer) 
Society of Mechanical Engineers. Under the impress 
that the result of his thought and investigation upon 1) 
question might be of use, not only to the users of 1! 
library, but to other perscns who might have the same v 
similar questicns to meet and solve, it has seemed ady; 
ble to present a paper for record in the ‘‘Transactio: 
in which this matter should be set forth and discussed 

Without prepossession for any particular system, th: 
writer asked himself what is the catalogue of a | 
brary of engineering for? The immediate reply would 
seem to be: ‘‘To enable a visitor to the library in search 
of its sources of information on a certain subject to find 
what the library contained for his purpose and where it 
might be found.” 

If this conception of the function of a library card 
catalogue is sound, the catalogue ceases to be an alpha 
betical list of mere book titles but becomes a list vo! 
Subjects or an ‘‘Index Rerum,’ and under each subject 
should be found the books in the library, each upon its 
own card, which treat upon that particular subject— 
either by title or author when the book is upon that sub- 
ject entirely, or by reference to another subject in the 
catalogue. On other cards behind these will be found 
also those book titles in which besides their major sub 
jects the topic in question is treated in a subordinate 
manner. The single cards under each subject besides 
title and author would have such numbers as would in 
dicate the location of the book in alcove or section and 
their location upon shelf and in succession so that it can 
be readily found and returned. It would appear, there 
fore, that a person coming into the library as a user ot 
its treasures needs no other information than this gives 
him. If permitted to go to the shelves he can go directly 
to the book or books he wishes to consult, or the most 
unintelligent of messengers can do this work for him. 

The classes adopted for the library of the Society otf 
Mechanical Engineers are the following: 

1. Dictionaries, Encyclopaedias, Engineers’ Pocket 
books, Logarithmic Tables, etc. 2. Periodicals and Maga 
zines. 3. Transactions of Societies. 4. Trade Catalogues. 
5. Pure or Natural Sciences. 6. Industrial Arts (not en- 
gineering, metals and metallurgy nor wood-working). 
7. Mining and Metallurgy. 8. Strength of Materials, aud 
Testing Machines. 9. Drawing and Machine Design, and 
Applied. 10. Timber, Carpentry, Joinery and Wood-work- 
ing. 11. Metals and Metal-working. 12. Mills, Manufac- 
tories and Shops. 13. Heat Fuel and Heat Engines (noi 
steam). 14. Steam Engineering (stationary) and Motors 
for Mills, Shops and Power Plants. 15. Power Trans- 
mission. 16. Electrical Engineering. 17. Railway Ma- 
chinery and Equipment. 18. Marine and Naval Engineer- 
ing. 19. Aerial Transportation. 20. Military Engineer- 
ing, Ordnance, and Sea Coast. 21. Hydraulic Engineering 
(not Motors). 22. Sanitary and Municipal Engineering. 
23. Structural, also called Civil Engineering. 24. Fine 
Arts, Architecture. 25. Technical Miscellany. 26. Law, 
Patents, Inventions. 27. Medicine and Surgery. 28. Phil- 
osophy, Mental Science, and Religion. 29. Social Science, 
Economics, Philanthropy, Ethnology, Anthropology. 3v. 
Philology, Literature, Language. 31. History. 32. Fic- 
tion, Essays, Poetry, Humor. 33. Library Methods and 
Literature; Rarities. 

Each of these classes is divided into sub-classes, as 
occasion requires. The list of sub-classes is given at 
length in the paper. 


*Extract from a paper presented at the Set. Louis meet- 
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rig NEW HOUSE FOR THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 


ere has for a long time been a movement in 
\merican Society of Civil Engineers in favor 
»ew and more commodious headquarters for 
society in New York city, than those afforded 
its present house at 127 East 23d St. The 
its of a canvass of the membership were fav- 
ble towards the erection of a new building, 
the execution of the scheme was entrusted 
the Board of Directors by a resolution passed 
ving the convention in June, 1895. Acting un- 
this authority the Board purchased two lots 
West 57th St., between 7th Ave. and Broad- 
.y, the price of which was $80,000, of which 
0.000 remains on mortgage at 5%. The plot 





considered by the Board, and a building com- 
mittee was appointed, consisting of Geo. A. Just, 
Geo. H. Browne, B. R. Greene, Wm. R. Hutton, 
Jos. M. Knap, Charles Sooysmith and Charles W. 
Hunt. A competition for designs was opened, 
which was entered by eight members of the society 
(Andrew Bryson, John D. Fouquet, George E. 
Harding, Oscar Lowinson, Alex. R. McKim, H. 
A. Phillips, A. L. Webster and Joseph M. Wilson); 
also by four competitors who were not members 
of the Society (C. L. W. Ejidlitz, Flagg & Cham- 
bers, R. W. Gibson and Creighton Withers). As 
a result of this the plans of Mr. Cyrus L. W 
Eidlitz were accepted, and he has been appointed 
architect of the structure. The plans have been 
circulated among the members, and we give here- 
with the front elevation. The building will have 
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THE ACCEPTED DESIGN FOR THE NEW HOUSE OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS IN NEW 
YORK CITY. 


Cyrus L. W. Eidlitz, Architect. 


thus secured has a frontage of 50 ft. on the south 
side of the street, and is from 106 to 114 ft. deep, 
and the site is conveniently accessible by horse 
cars, cable cars and the elevated railways. 

Designs for the new building were carefully 


a plain rectangular front, its outline unbroken by 
any decoration except a simple cornice, and the 
general treatment is in the Tudor style. 

In the sub-basement will be the boilers, coal 
bins and electric light plant, while the basement 


will be for storage space and janitor’s quarters. 
The front part of the first floor will have an en 

trance hall in the middle, with reception rooms 
and the offices of the secretary and assistant 
secretary on either side. In the rear part will 
be a collation and lounging room, 4146 ft., 
while in the middle of the building will be the 
main stairway hall. The second floor will have a 
reading room, 33x 47 ft., in the front, and an 
auditorium, 47x 54 ft., in the back, the latter 
having an elevated platform or rostrum at the 
rear end. There will be no building above the 
auditorium, but the front part of the building 
will be carried up for a large room for the se« 

retary’s assistants on the third floor, and a stor 

age room with suitable stacks on the fourth floor 
The estimated cost of the building 1s >0).000), 
with $10,000 additional for furnishing, and $8,500 
for architect's fees and incidentals. The total 
cost of land and building will be about $171,500, 
of which $78,723 are now available, leaving $92, 

Ti7 yet to be raised. It is hoped that additional 
subscriptions to the amount of $25,000 will be mads 
available during the present year, se that the 
building can be erected at once, as the Finance 
Committee reports that a mortgage of $70,008 on 
the Society House when completed will not be 
excessive, and will be well within the financial 
ability of the Society to carry. A statement of 
the preliminary steps taken up to the beginning 
of the present year will be found in the abstract 
of the annual report of the Board of Directors in 
our issue of Jan. 16, 18% 
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SOME RECENT INSTALLATIONS OF POWER PUMPS IN, 
SMALL WATER-WORKS PUMPING PLANTS. 
(With inset.) 

The advantages of power pumps over direct 
acting steam pumps for small water-works plants 
under certain conditions are rapidly being found 
out by engineers, and the last two years has seen 
an increasing use of such pumps in the United 
States. In our issue of Sept. 26, 1895, there was 
published a concise discussion of the possibilities 
of electrically operated power pumps, and in the 
succeeding issue of Oct. 3, 1895, we described in 
detail an interesting installation of electricaliy 
operated triplex pumps at De Kalb, Ill. In the 
accompanying cuts we illustrate a number of 
power pumps operated by gas engines, electric 
motors, and steam engines which have been in- 
stalled within the last twelve months in‘a num- 
ber of Western towns. It has been impossible to 
secure the results of tests of these plants, but 
the descriptions show the adaptability of power 
pumps to widely varying conditions where a di- 
rect acting steam pump could not be used so 
economically, and will, we think, afford many sug- 
gestions of value to engineers called upon to de- 
sign water-works pumping plants for small cities 
and towns. We are indebted to Henion & Hub- 
bell, of Chicago, the builders of all but one of the 
pumps, for the photographs from which our illus- 
trations have been prepared. To avoid any possi- 
ble confusion it may be stated that the term 
power pump is here used to distinguish the pumps 
described from direct-acting steam pumping en- 
gines. 

Fig. 1 is a view of a water-works pumping 
plant recently constructed at Dundee, IIL, under 
the direction of Mr. Daniel W. Mead, M. Am. 
Soc. C. E., and which is, so far as we know, the 
largest pumping plant operated by gasoline en- 
gines in this country. The pumps are in dupli- 
cate, and each has a capacity of 500,000 galions 
per 24 hours. The service conditions are rather 
peculiar. The pumps receive their supply through 
1,000 ft. of 10-in. pipe under a head of 70 ft., the 
supply being secured by impounding several 
springs, the delivery of which is made into a 
300,000-galion storage reservoir. The 10-in. pipe 
line runs from this reservoir. The discharge is to 
a stand-pipe of 100,000 gallons capacity. The 
pumps operate under a domestic pressure of 8% 
lbs. per sq. in., and a fire service pressure of 125 
Ibs. per sq. in. 

As will be seen from the engraving, each gas- 
oline engine is clutched directly to the pinion 
shaft of its pump. A pair of floor stands and a 
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shifter lever serve to operate the clutches. When 
the pumps are shut down the clutches are loosened 
and the engine placed in position for prompt start- 
ing. On starting up, the engines are allowed to 
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town of Oswego, IIL, which consists of a triplex 
pump of 130,000 gallons capacity per day, oper- 
ated by belt from a 4-HP. gasoline motor. This 
plant supplies a town of 600 inhabitants with 





FIG. 3.—TRIPLEX POWER PUMPS OPERATED BY GASOLINE ENGINE, OSWEGO, ILL. 
Henion & Hubbell, Chicago, Contractors. 


attain their speed, and then the pumps are 
switched in by closing the clutches. The engine 
speeds are raised in the usual manner of operating 
Otto engines by a change of governor weights, 
which can be done while the engine is running. 
The engine speeds vary from 185 to 220 revs. per 
min. 

Information as to the exact cost of operating 
this plant is not at'the present time available, 
because it is desired before placing such details 
before the public to secure the results of a year’s 
operation in order to make these details reliable. 
Mr. E. EB. Johnson, M. Am. Soc. C. E., Engineer 
for Henion & Hubbell, informs us, however, that 
the plant is very economical in operation—prob- 
ably more economical than a steam plant of the 
same capacity in the same place. We are also 
informed by Mr. Johnson that the plant requires 
and receives no skilled attention in the technical 
sense of the term, as the City Marshal is the Su- 
perintendent of Water-Works and operates the 
plant. It is stated that this plant has been started 
for fire purposes under ordinary working condi- 
tions in less than five minutes from the sound- 
ing of the alarm in the house of the Superinten- 
dent some blocks away. 

Fig. 2 shows a deep well pumping plant operated 
by a 13-HP. Otto gasoline engine at the munici- 
pal water-works of Montezuma, Ia. As will be 
seen, the pump is placed in a pit so that but part 
of its running mechanism is in sight, but it is 
the ordinary type of artesian well pump with all 
brass cylinder. The cylinder, its plunger and all 
connecting rods may be withdrawn without dis- 
turbing the upper part of the pump on its foun- 
dation. As shown by the view, the pump is belt 
driven, with a single-reduction gear of one to six. 

This plant was installed by the U. S. Wind En- 
gine & Pump Co., Batavia, Ill., who purchased the 
pumping head from Henion & Hubbell, Chicago, 
Ill. This pumping head weighs about 3,000 Ibs., 
and gives a 2-ft. stroke to a 34-in. deep well 
brass cylinder pump, placed 180 ft. below the sur- 
face of tae ground. The tota! lift is 200 ft., and 
with 35 strokes to the minute, equivalent to 140 
ft. piston speed, a satisfactory discharge is se- 
cured for the needs of the town. The contractors 
for the plant state that notwithstanding the 
length of the stroke ani the consequent side 
thrust, the machinery moves with perfect freedom 
and without noticeable jar. 

Fig. 3 is a view of the pumping plant for the 


water and fire protection. The supply comes from 
a gravel stratum through driven well-points di- 


gineer being required to operate it, the 
Marshal being the officer charged with th 
ation of the plant, and performing his dutie 
not otherwise engaged. In case of fire th: 
can be started in a few minutes, and, as hb 
cently been proved by an actual occurrence 
the apparatus is entirely successful in maj; 
ing a good fire stream over any of the roofs 
village. The total fuel cost of operatin: 
plant for three hours pumping during thi: 
during which about 16,000 gallons of water 
handled against 110 ft. head, was about ° 
Under no conditions of service probably cv 
steam plant be operated in a town of this 
with anywhere near the same degree of eco) 

Figs. 4 and 5 illustrate a triplex pumping | 
recently installed at Windom, Minn., unde; 
direction of Mr. Charles F. Loweth, M. Am 

©., St. Paul, Minn., and designed to be ry 
two speeds for domestic and fire service 
capacity of the pump is 460,000 gallons ;. 
hours for domestic service, aud for fire s.; 
800,000 gallons per 24 hours. 

As will be seen from Fig. 4, the pump is ope: 
by a 12x 12-in., 80-HP. engine, used primiri! 
drive an electric lighting dynamo. The condi 
were briefly as follows: The electric light 
vice is quite variable, starting early in the «\ 
ing with a minimum load and gradually wor! 
up to the maximum, where it remains fv» 
hour or two, and then dropping back to a pn 
mum load of but little more than the street lic 
ing service, which is continued until 3 a. m. |} 
such a service, where the engine must work /.., 
much of the time far below its rated capaci: 
it is working at poor economy. By driving :) 
pump from the lighting engine, the latter js 
for a much longer period at more nearly its pro), 
and economical loading, and requires but very |j; 
tle more fuel for the additional work of pumpin, 
than for lighting service alone. In addition th., 
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FIG. 4.- PLAN AND ELEVATION OF WATER-WORKS PUMPING PLANT, WINDO/S, PINN- 
Charles F. Loweth, [. Am. Soc. C. E., Designing Engineer. 


rectly connected with the pump. The main feat- 
ures of this plant are its flexibility of operation 
and low cost of maintenance, no experienced en- 


é 
is gained the economy in steam: consumption 1) 
the electric engine over what would be the cas: 
with the common form of pump. It will be borne 
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i that the engine must be large enough 
a hours of maximum lighting, leaving an 
-y. lance of power to do the pumping at times 
} the lighting is not at a maximum, and or- 
4 ly the electric lighting plant is operated 
jor» enough so that the pumping can be done 
W it necessitating a longer period of service 
t equired for the lighting alone. These were 
tt eas which governed in determining tipon the 
ys of power ptimp for Windom. 

vas desirable that the pump should be 4r- 
r 1 to work at two different speeds, thus 
n g the whole arrangement more flexible by 
jencthening the period during which the pump 
eoull be operated, without requiring a larger en- 
vine than would otherwise be the case, and at 
th same time in the emergency of fires would 
permit of a faster speed and greater capacity. 
This is accomplished by two sets of pinions and 
r wheels (Fig. 5), the pinions being on the 
same shafts and attached to friction clutches ar- 
ranged with a shifting lever so that either one 
1y both may be thrown out of service. 

The pump is driven by a belt and extra pulley 
on the extension of the engine crank shaft. An 
ideal transmitter is used so that the belt may be 
thrown in or out of contact with the driving 
pulley without stopping the engine; or, by the 
use of the clutches at the pump the belt may be 
run while the pump is stopped. The engine is 
of the ordinary high speed automatic type, in 
this case an Ideal 12x 12 ins. to which is directly 
connected the dynamo. This enginlt was propor- 
tioned for electric light service only. Space is re- 
served for an arc dynamo at some future time 
and to be driven from the governor pulley. 

In a letter to us Mr. Loweth states that this 
pump has been in operation for two weeks, and 
that the reports for this period were very satis- 
factory. Furthermore, he states that he is now 
making plans for a similar arrangement at an- 
other town, The pump at Windom was installed 
by Fairbanks, Morse & Co., of St. Paul, Minn., to 
whom it was furnished by Henion & Hubbell. 

Fig. 6 illustrates a triplex pump operated by 
electric power and used to pump water against 
a pressure of 100 Ibs. per sq. in., in a compression 
tank for hydraulic elevator service. This pump is 
a good example of the compact arrangement of 
machinery and economy of space possible with 
electrically operated vertical pumps, as it occupies 
a floor space of but 5x12 ft. As will be seen, the 
pump is placed in a basement, crowded with 
other machinery. It has a capacity of 1,000,000 
gallons per 24 hours, and as stated pumps against 
100 Ibs. pressure, an automatic starting and stop- 
ping device being used in connection with a Cut- 
ler hammer switch to control the power. The 
motor is a Crocker-Wheeler slow speed multipo- 
lar motor of 45 HP., a pinion on the motor shaft 
gearing with a spur wheel which drives a pinion 
gearing with a spur wheel on the crank shaft. 
The motor and pump rest upon a single contin- 
uous cast-iron sub-base which insures perfect 
alinement. Mr. E. E. Johnson, M. Am. Soc. C. E., 
Engineer for Henion & Hubbell, the builders, 
writes us as follows regarding this plant: 


The main features of the outfit are in its economy of 
power and , the pump working under an efficiency 
of nearly as a machine, and the motor, if giving a 
similar efficiency, would give a combined machine ef- 
ficiency of 81%. If we take up the matter of generator 
efficiency, assuming that it with its driv engine ob- 
tains a combined efficiency of 85%, and t the line 
losses in transmission are » we have for the combined 
efficiency from the steam in the cylinder to the water 
delivered trom the pump 65 5-10%. If the ae, en- 
gine runs at an economy of 20 Ibs. of water per HP. H. 
our efficiencies as given above would give a duty of some- 
thing over 65,000, ft.-Ibs. per 1 Ibs. of dry steam, 
which may be considered as results from an ap- 
paratus of this character. 

Doubtless small power pumps of many other 
makes are in operation in these days of small 
water-works plants. One that has come to our 
attention since the above was written is located 
at Chenoa, Ill. It was made by the Goulds Man- 
ufacturing Co., of Senaca Falls, N. Y. Water 
is raised from a 190-ft. well by means of a 5%-in. 
eep-well cylinder, actuated by a 16-in. stroke 
differential power working head, driven by a 12- 
HP. gasoline engine. The engine was made larger 
than necessary in order to have power to drive 
other pumps, when needed. In fact, a contract 
has already been made with the Gould Co., of 


Chicago, for another working head. 
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The above pump lifts water to a steel tank 60 
ft. high, 12 ft. 1 in. in diameter at the bottom 
and 10 ft. 10 ins. at the top, resting on a 130-ft. 
tower. With a full tank the pressure on the mains 
is said to be 60 lbs. There are four miles of 8, 6 
and 4-in. mains and 53 fire hydrants. The mains 
were tested to 200 Ibs. pressure on March 19, 
and it is said that the whole plant was found sat- 
isfactory. 

The cost of running the pumping plant is esti- 
mated at $1 per day of ten hours. It is cared for 
by the Street Commissioner, who starts it in the 
morning and leaves it unattetided all day. 
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A NEW FORM OF STEAM CALORIMETER. * 


By R. C. Carpenter, M. Am. Soc. M. E.** 


The calorimeter described in this paper has been In 
use in the laboratories of Sibley College for about one 
year, although an instrument somewhat similar in con- 
struction had been previously used for several years. 

It consists of two vessels, 
one interior to the other, 
so as to leave a space 
which answers for a steam 
jacket. The interior vessel 
is provided with a water- 
gage glass 10 and a gradu- 
ated scale 12. The sample 
of steam whose quality is 
to be determined is sup- 
plied through the pipe 6 in- 
to the upper portion of the 
interior vessel. The water 
in the steam is thrown 
downward into the cup 14, 
together with more or less 
of the steam; the course of 
the steam and water is then 
changed through an angle 
of nearly 180°, which causes 
the greater weight of water 
to be thrown outward 
through the meshes in the 
cup into the space 3 be- 
low in the inner chamber. 
The cup serves to prevent 
Carpenter’s New Steam Cal- the current of steam from 

orimeter. taking up any moisture 
which has already been 
thrown out by the force of inertia. The meshes or fies 
project upward into the inside of the cup, so that any 
water intercepted will drip into the chamber 3. The 
steam then passes upward, and enters the top of the out- 
side chamber. It is discharged from the outside chamber 
through an orifice 8 of known area in the bottom part, 
which is much smaller than any section of the passages 
through the calorimeter, so that the steam in the outer 
chamber suffers no sensible reduction in pressure by pass- 
ing through the calorimeter. The pressure in the outer 
chamber, being the same as in the interior, has the same 
temperature, and consequently no loss by radiation can 
take place from the interior chamber except that which 
takes place from the exposed surface of the gage glass. 
The pressure in the outer chamber, and also the flow of 
steam in a given time, is shown by suitably engraved 
scales on the attached gage. The scale for showing the 
flow of steam is the outer one on the gage and is gradu- 
ated by trial, and gives the weight which is discharged 
in ten minutes of time. The values of the calibrations 
on the gage can readily be verified by condensing the 
discharge steam for a short given period of time. 

The graduations of the scale 12 attached to the inner 
vessel show the weight of water which has been separated 
from the steam. The percentage of moisture in the steam 
is found by dividing the weight of water, as shown on the 
inner reading of the gage, by the sum of this quantity 
and that shown on the attached gage; the quality or 
percentage of dry steam by dividing the difference of the 
readings by this sum. 

In the use of the instrument, the outer vessel and con- 
nected pipe through which the sample is obtained shoulda 
be carefully clothed to prevent unnecessary loss of heat 
by radiation. 

The total size of the instrument is about 10 x 2% ins. 
and its weight about 6 Ibs. 

Its accuracy depends first on the accuracy of the scales, 
which can readily be verified by experiment; second, 
upon the complete separation of the water from the 
steam by the separator. This was tested by a large unm- 
ber of experiments by discharging the steam from the 
outer vessel through a throttling calorimeter. Nearly 
one hundred observations were made, the average results 
of which as given in the following table show the exhausy 
steam in the conditions tested to have a quality of 
99.998%. As it is certain that some loss of heat occurred 
between the two instruments, it is believed .hat we can 


*From a paper read at the St. Louis meeting of the 
American Society of Mechanical Engineers. 


**Professor of Experimental Engineering, Sibley College, 
Cornell University. 
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consider with confidence the steam as passing frum the 
inner into the outer vessel perfectly dry and saturated 

The question has recently been raised regarding the 
value of calorimetric determinations from the fact that 
great difficulty is experienced in obtaining a sample of 
steam which fairly represents the average in the steam 
pipe. This great variation of samples of steam was 
pointed out in a paper, ‘“‘Notes Regarding Calorimeters,"’ 
Vol. XII., p. 827, “Trans. Am. Soc. M. E.,"" and numer- 
ous experiments were cited showing great variation. 
Valuable information has also been laid before the Society 
by papers at the Detroit meeting by Prof. Jacobus, and 
at the last meeting in New York by Prof. Denton. The 
writer believes from occasional expressions seen in the 
technical press that there is a tendency to extend the 
application of the conclusions drawn from their experi 
ments to a greater field than the experiments would war 
rant or the authors desire. The laboratories of Sibley 
College have also been engaged in the further investi- 
gation of this subject, and while these investigations are 
not concluded, the writer feels that the following con- 
clusions are justified and may in a certain measure serve 
to guide calorimetry practice. 

They may be briefly stated as follows: 1. The steam 
ordinarily discharged from a boiler of proper proportion 
and in good working condition carries an exceedingly 
small percentage of water. 2. A certain amount of water 
will be carried along by the steam in the form of vapor or 
small drops; that this amount varies somewhat with the 
velocity, but probably does not exceed two or three per 
per cent. by weight, and furthermore, a fair sample of 
such steam is usually obtained by any of the ordinary 
methods in use. 3. Water is sometimes thrown from the 
boiler in large amounts, and in such a case it will usually 
remain distinct from the steam and will pass along the 
bottom of horizontal pipes in a stream of greater or 
less depth, and will flow if moving downward in a ver- 
tical pipe in irregular positions depending upon its ve- 
locity and various other considerations. Steam carrying 
water in this way when ascending in a vertical pipe 
will probably be irregularly charged, and samples drawn 
from time to time are likely to vary greatly. This con- 
dition can usually be considered an abnormal one and 
probably cannot be fairly sampled by any method. In 
case large amounts of water are thrown over, the quality 
of the steam cannot be even approximately obtained 
without the use of a steam separator for removing the 
excess of water. 4. Steam, even in a very dry condition, 
is likely to deposit a film of water on the inside of the 
pipe by condensation. This amount is rarely of sufficient 
importance to greatly affect the results, but if the calori- 
meter is so located as to draw this directly into the pipe, 


it may show very wet steam when the contrary condition 
actually exists. 

The writer believes that samples for calorimetric de- 
termination should be drawn from a vertical pipe in which 


there is an ascending current of steam, and that the 
sample should be taken as uniformly as possible from all 
sections of the pipe, except that no steam should be drawn 
immediately adjacent the exterior portion of the pipe; 
and in such a case the results will indicate. if substan- 
tially uniform, in all cases not showing an excessive 
amount of moisture, the average quality of the steam 
within reasonable limits of errors of observation. 

Further, if the determinations obtained by the calori- 
meter in this position are irregular, or show large per- 
centages of error, it may be reasonably doubted that the 
sample of steam obtained is accurate. 

5. The steam separator is always desirable to remove 
excess of water from the main steam pipe, in which case 
the determinations should be taken after the steam has 
passed the separator. The writer, however, believes 
from his own experience that the use of the separator 
will not be found essential in one case out of twenty, 
for the reason that water is very rarely thrown into the 
steam in larger quantities than the steam itself will 
take up and retain in a uniformly distributed condition. 
a - 

A NEW CHART OF THE ARCTIC REGIONS has been 
issued by the Hydrographic Office, at Washington, D. C., 
which shows the tracks of 76 expeditions and 48 coast 
explorations, with the dates and nationality of the enter- 
prises. It includes Lieut. Peary’s work in defining part 
of the north and northeast coast of Greenland, but not 
his later work on the northwest coast. 





> 

THE NEW EAST RIVER BRIDGE will probably have 
approach grades of 3%, as Mr. L. L. Buck, the Chief 
Engineer, has submitted a report to the effect that a 
4% grade, which would be required for an approach ter- 
minating at Bedford Ave., in Brooklyn, would be dan- 
gerous. It is true that on the main span the height of 117 
ft. at the towers and of 135 ft. for the middle 400 ft. of 
the span produces at minimum temperature a grade down 
to the towers of over 3%. This is due to the requirement 
of the government and cannot be avoided without in- 
creasing the height at the towers, which if the approaches 
go on to Roebling St. the engineer is inclined to do. 
The main span, however, is not the danger point, as 
trains there are expected to be moving right along. As* 
they approach the terminals the case is different, as the 
trains have to stop there, and with a 4% grade accidents 
would be likely to occur, especially in foggy weather and 
with slippery rails, 
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The use of blank or flangeless tires on loco- 
motive driving wheels was the subject for discus- 
sion at the May meeting of the New York Rail- 
road Club, and the discussion brought out the 
fact which, we believe, is not generally known, 
that some roads are abandoning the use of blank 
tires, and are using all flanged wheels even on 
consolidation engines. Some of these roads, 
which formerly used blank tires, are now using 
all flanged tires, and report satisfactory exper- 
ience. The general trend of the discussion seemed 
to be towards the advantages of having flanges on 
all the wheels, and in fact one member considered 
that the idea of the advantage of using blank 
tires arose from some abstract theory like that 
for the coning of the tread of car wheels, neither 
of which abstract theories hold good in practice. 
Two roads were mentioned on which the eight- 
wheel express engines have blank tires on the 
leading driving wheels, and reference was also 
made to an old engine with a single pair of driv- 
ers on which blank tires were used. This latter 
practice is similar to that which was followed up 
to within recent years with some of the broad 
gage (7 ft.) express engines of the Great Western 
Ry., of England, which had four leading and two 
trailing wheels, all flanged, and a single pair of 
8-ft. driving wheels with blank tires. The use 
of blank tires, however, is now much less common 
in Europe than in this country, and the London 
& Northwestern Ry. and Paris, Lyons & Mediter- 
ranean Ry have freight engines with eight wheels 
(all coupled) having flanged tires, the wheelbase 
being 17 ft. 3 ins. for the former and 18 ft. 9 ins. 
for the iatter. The effect of a long wheelbase of 
flanged driving wheels on the track and the main- 
tenance of way work was only incidentally con- 
sidered in the discussion, and it is not probable 
that any reliable information on these points ex- 
ists. In fact it could only be obtained by very 
careful and long continued observation, owing to 
the fact of the track being used by so many dif- 
ferent types of If the advantages in 
the engine and its operation are offset by dis- 
advantages in the cutting of rails and deformation 
of track it is a question which side of the question 
is to be given the greater weight. For one thing, 
where all flanged wheels are used on engines 


engines. 


with three and four pair of driving wheels a 
greater widening of the gage on curves will be 
required than where some of the wheels have 
blank tires. At present, however, as already 
noted, the tendency seems to be towards the 
abandonment of the use of blank tires. 

The control of electric and steam railway cross- 
ings ir Illinois is vested by law in the Railroad ard 
Warehouse Commission of that State, by the 
terms of a decision recently rendered by W. S. 
Cantrells, Chairman of the Commission. The 
case in question was between the Chicago & Alton 
R. R. Co. and the Alton Ry. & Illuminating Co., 
and related to the crossing of the steam road by 
an electric railway in the city of Alton, Ill. The 
Alton Ry. & Illuminating Co. had an ordinance 
from the city of Alton empowering it to cross the 
Chicago & Alton tracks. The latter company ob- 
jected to the crossing and appealed te the Rail- 
road Commission for support, with the result that 
that body claimed jurisdiction, as noted above. 
This is the first time in which the Railroad Com- 
mission has claimed power over electric railway 
crossings as well as steam railway crossings, and 
in view of the fact that it can forbid such cross- 
ings or compel their protection by signals, as 
fully discussed in our issue of Feb. 6, 1896, the 
decision is an important one. It is, of course, 
entirely possible that the State courts may not 
support this decision, but in the interest of good 
government it is to be hoped that they will do 
so. We have often commented on the need for 
checking the multiplication of grade crossings of 
electric and steam railways, but in most States 
the prejudice of legislators against the steam rail- 
way companies has made the task of securing 
legislation restricting such crossings a most dif- 
ficult one. We have long held that the State 
Railway Commission plan of railway control would 
prove a benefit and not a detriment to the rail- 
way companies, and that the hostility to commis- 
sions which many companies have shown was a 
mistake. We trust the Chicago & Alton mana- 
gers who have been noted for their opposition to 
all forms of State or governmental supervision 
of railway companies may learn something from 
this protection of their rights by the Illinois Com- 
mission. 
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THE OUTLOOK FOR RAPID TRANSIT IN NEW YORK 
CITY. 


For nearly a decade now the people of New York 

city have been trying to secure the construction of 
proper means of rapid transit. During some six 
‘ears of this time a Commission has been in exis- 
ence charged with the duties of securing the 
‘onstruction of a rapid transit railway. The 
first Commission did not in all respects command 
public confidence, and the law under which it 
operated was in many particulars open to crit- 
icism. The final failure of its plan was probably 
an outcome more fortunate than otherwise. 

Two years ago, however, a new move was made 
for rapid transit, a new Commission began its 
work, and it was generally believed that at last 
the difficulties had been overcome and the city 
was in a way to obtain the facilities that it so 
urgently needs. The Commission has enjoyed 
throughout the public confidence and approval; 
its plan of construction was approved by a popu- 
lar vote; it had proceeded so far that contracts 
for its great work could have been let in a few 
months; but on May 22, its two years of labor- 
ious work was undone by a decision of the Su- 
preme Court. 

The Rapid Transit law provided that the Com- 
mission must obtain the consent of the owners 
of at least one-half the real estate abuttin<: on 
its lines; or failing in this should apply to the 
Supreme Court for the appointment cf three 
Commissioners ‘to determine and report after 
due hearing whether such railway ought to be 
constructed and operated.” The Rapid Transit 


Commission did fail, as did its predecessor, in se- 
curing the consents of the majority of proper- 
ty-holders; it applied to the Supreme Court, as 
the law required, and an eminent Commission 
was appointed, at its head the Hon. Frederick 
R. Coudert. and this Commission, after sitting 
three months, rendered a report published in our 


issue of March 16, 1896, to the effect 
railway “ought to be constructed and 

But instead of confirming the repo; 
able Commission which they had a 
as the law apparently contemplated, 
preme Court judges took up the questi 
selves and have astonished everyone by 
down a decision which practically rev, 
verdict of their Commissioners, and mak: 
sible the carrying out of the rapid tra 
terprise for which so much has been ho; 
chief grounds on which the Court denies 
are, first, the cost of the work, which wa 
to be uncertain in amount, and, second, + 
that heavy expenditures of the last f; 
have raised the city’s indebtedness so ; 
constitutional limitation that it is a 
whether money sufficient to build the Rapid 
sit road could be legally raised. 

We have from the beginning steadfas: 
proved the Rapid Transit enterprise, as } 
out greater promise of benefit to the city . 
York than any other scheme that has ey, 
proposed in connection with the muni 
Hence we cannot regard this decision of th. : 
as anything else than a serious calamity. |: 
be of interest at this time to sum up th: 
facts in relation to this great engineering . 
prise. 

We have no hesitation in saying that io 
way enterprise in the world, existing 06) 
jected, promises at once such great returns 
its cost and such great benefits to the )» 
whom it would serve as a rapid transit rai! 
in New York city. Every other great cit 
world is built upon an area upon which the po) 
lation can spread in many directions away 1 
the business center. New York is built upon « 
long narrow island, on the south end of wh; s 
located its business district, and hence all long 
distance traffic upon it is conducted on north and 
south lines. 

In every great city there is an enormous {)0\ 
of daily travel between the business district ad 
the outlying residence districts. In all other great 
cities this flow proceeds to a greater or less 
extent upon radial lines. In New York this | 
is all concentrated in a single direction, ani 
hence it is possible, as it is in no other great cit) 
of the world, to make a single rapid transit rai! 
way branching only once as it passes from th: 
center to the city’s outskirts, accommodate 
most every resident of the city. 

Nor do we need to turn to abstract princij|:s 
to prove this. The traffic of the Manhattan 
Elevated railways is far in excess of that of any 
city passenger traffic in this country. The ¢| 
vated roads in Brooklyn and in Chicago hav: 
hardly been able to secure traffic enough to keep 
them running. But in Brooklyn and Chicago 
traffic is carried on radial lines, whereas the Man- 
hattan Elevated lines all run north and 
and have a practical monopoly of all long dis- 
tance traffic. 

Another outcome of New York’s geographica! 
Situation is that rapid transit is more necessary 
here than in any other great city of the world 
That is to say, the distances between the homes 
and the offices or stores are greater, and thus at 
equal rates of speed more time is consumed by 
the New Yorker in his daily journeys to and fr 
we may remark also that there are few cities 0! 
the world where time is a more valuable comn 
dity than in New York. 

It is commonly said that the need for ra) 
transit is realized; and the benefits 
would bring are appreciated; but as a matt 
of fact, hardly any one can foresee all the idva: 
tages and benefits that real rapid transit wou! 
bring. 

Let it be remembered that no city in the wor 
has such a rapid transit system as it has been }! 
posed to make for New York. Probably no oth: 
city in the world has sufficiently dense a popula 
tion to furnish the traffic for supporting such 
system. 

Briefly sketched, the rapid transit railway 
which New York has been working these mal) 
years would be a four track line, with local trai! 
running on two tracksand express trains, stoppin: 
only at intervals of one to two mis, on the othe 
two, and attaining a running speed of 40 to *" 
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south 
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les per hour between stations. Second, and no 
. important as a means of reducing the time of 
journey, the time lost by waiting for trains 
«tations would be reduced to a minimum, by 
king a fixed time interval between trains, so 
it they would run as often in the middle of the 
. for example, as in the rush hours. This 
ould be inconsistent with economical operation 
th locomotive traction; but it is perfectly feas- 
on a road operated with electric motors. 
th such a road, laid out on a central route, it 
uld be possible to go from one point to another 
thin the present limits of New York city with 
average expenditure of less than one-half the 
me that is at present required by elevated or 
irface trains. The time saving would be most 
iticeable, of course, on long distance journeys. 
or example, it now takes nearly an hour to go 
, elevated train from the Battery to the Har- 
em River, a little less than eleven miles. By 
express train operated by electricity on a rapid 
transit road making, say, six stops, the same 
jistanee could be covered in about 20 minutes. 

Such a road as has been outlined can be built 
ind operated either in a tunnel or on an elevated 
structure. The tunnel may be either just beneath 
the street surface, or far below, and the elevated 
structure may be either a low viaduct, or a lofty 
strueture going above the roofs of all ordinary 
buildings. But here, again, it is to be noted that, 
with the removal of the line of the road to a josi- 
tion far above or far below the street surface, it 
is rendered more difficult of access and the sav- 
ing of time which is the chief purpose of the road, 
is at once materially lessened. The same thing 
applies to any divergence of the route to side 
streets. Manifestly any such road must be either 
just above or just below the street surface to be 
successful, and it must follow as closely us pogrsi- 
ble the lines of heaviest traffic. 

We have restated these sound principles, be- 
cause it is well to understand at this juncture just 
what is the problem before the city, and that 
roads along the water front, or railways located 
high in the air or deep underground, are not 
feasible because they would not make the saving 
of time which is demanded. 

The whole problem has been carefully gone 
over in detail by two competent Commissions 
their advisory engineers, and the tunnel 
to the street surface has been invariably 
settled upon as the best location for a rapid tran- 
sit railway. 

This 


} 


and 


close 


conciusion we have always maintained 
to be based on sound reasoning; and the outery 
against a tunnel railway on purely sentimental 
grounds, which has been so diligently ‘ostered, 
we believe to be entirely unwarranted and with- 
out foundation. 

Theopponentsto the tunnel railway haveallalong 
insisted that an elevated railway was the thing; 
but the objections to an elevated railway are 
brought out by the Supreme Court’s veto of the 
underground enterprise, more prominently than 
ever before. No one doubts that an elevated 
railway can be built on the lines of the proposed 
tunnel road for much less money, so far as the 
cost of construction alone is concerned. No one 
doubts, either, that the trains can be run with as 
much facility and as high speed if the road is loca- 
ted on an elevated structure as in a tunnel. The 
reason for opposing an elevated road is that the 
element of damages to abutting property-owners 
is so uncertain and promises to be so enormous 
that the total cost of such a line would far exceed 
the cost of a tunnel under the street surface. 
The Broadway property-owners who have fought 
so diligently have finally succeeded in defeating 
the proposal to build a railway in a tunnel be- 
neath the street surface. Will they be better 
pleased or more ready to grant their consent, or 
willing to accept a smaller measure of damages 
if a four-track elevated railway is built in front 
of their stores? The Supreme Court judges feared 
to let the city undertake to build the tunnel reil- 
way on account of the prospect that property 
damage suits on account of that construction 
vould ruin the city. If that position be correct, 
neither the city nor any private corporation can 
safely undertake to build an elevated structure; 
for that damage suits on account of that con- 
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struction would be brought and prove success- 
ful, is not mere conjecture but a certainty. 

Engineers can estimate beforehand with rea- 
sonable accuracy, the cost of constructing a rail- 
way either in tunnel or on a viaduct; but neither 
they nor the members of the legal profession cen 
do more than make a blind guess at the tcial 
amount of damages likely to ensue from the ‘-uild- 
ing of an elevated road. 

Here, then, is the situation. New York suffers 
foy rapid transit facilities, and is blocxed in every 
effort to obtain them, not because modern engi- 
neering is in any way unable to furnish what she 


needs, not because she is unable to pay the 
cost of building what she requires, but be- 
cause the law protects the rights of the real 


estate holders far better than it protects the in- 
terests of the people as 2 whole. 

The provision of the New York constitution 
which requires the consent of the majority of 
abutting property holders as a precedent to the 
construction of a street railway, we believe to be 
unwise and calculated to work more harm than 


good. So, too, the New Jersey law which gives 
the prcperty-owner the title to the land to the 
center of the street and the public only an “‘ease- 
ment” or right to passage, is an absurb relic 
which should be expunged. Every municipal 
corporation ought to have entire and absolute 
control over its streets, and their use for the 


genera! public benefit by railway or viher means 
of transport should be paramount to all claims 
of individual property holders. 

Returning to the present situation in New 
York, the Rapid Transit Commission is to retain 
its organization, but will stop all work and ex- 
penditure. It is practically forced to this course, 
under the present circumstances. 

The Commission might prepare plans for an ele- 
vated structure; but, as we have shown above, 
the city could not, and a private corporation will 
not, embark in such an enterprise. It might pre- 
pare plans for some cheaper tunnel system; but 
it is doubtful if the present law would warrant the 
construction of any system differing greatly 
from that already planned. Besides, any such 
system would have to run the gauntlet as the 
one just vetoed has done, and would probably be 
abie to do it less successfully. It is also true 
that the present Rapid Transit law is most un- 
satisfactory in many of its features, and contains 
provisions which might lead to serious difficulties 
further on. 

Altogether, therefore, it appears to us that the 
citizens of New York who appreciate the city's 
great need for rapid transit will have to appeal 
once more to the legislature for power to carry 
out this greatest of municipal improvements 
in a proper manner. Should they be successful 
in securing the enactment of a law which will 
remedy the defects of the present one, the delay 
due to the Supreme Court’s decision may be worth 
all it costs. 


——- 


LETTERS TO THE EDITOR. 


The “Know It All” Engineer. 


Sir: The letter from your correspondent ‘‘Contractor,” 
in your issue of May 14, scoring cheap engineers, is a 
timely one, and incidentally calis attention to that other 
excreseence, the engineer who ‘‘knows it all.’’ This indi- 
vidual is usually to be found in the person of one, who, 
through political or family influence, with limited edu- 
cation and less ability, has been thrust upon some corpo- 
ration or municipality, to the disgust of his associates: 
and soon becomes the butt or the unconscious tool of the 
first sharp contractor, with whom he comes in contact. 
This individual is usually a fluent talker, shallow, but 
with great prolixity of words, readily impressing the lay- 
man as one of great talent, but never deceiving his col- 
leagues. His ambition is to pose as an expert, and he is 
ready and eager at all times to give his associates in the 
engineering bodies the benefit of his profound (7) knowl- 
edge and researches. Newspaper interviews are as dear to 
him as the apple of his eye, and he rushes into print to 
air his views, and incidentally to obtain a little cheap 
advertising, upon every possible occasion. ‘‘Mr. Blank. 
the eminent engineer, reluctantly yielding to an inter- 
view on the recent railway accident, states with great 
foree, ete., etc.’”” An amusing, yet, to professional men, 
humiliating exposure of a character of this kind came un- 
der the notice of the writer recently, at a hearing involving 


technical knowledge of the highest character, both in 
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The case was bitterly 
in question being 


civil and mechanical engineernig. 
fought, the building of the structure 

to some extent mixed up in local politics 
siderable local interest. For the petition appeared several 
distinguished engineers, some of more than national repu- 


and excited con 


tation and acknowledged standing in thelr profession 
Against the scheme were brought several engineers, of 
more or less local celebrity. As chief adviser, however 
was a man of the above described characteristics. Ver 


bose, glib of tongue, with a prolixity of professional terms 


at his command, he had deceived the chief opponent of 
the scheme into a belief that here, indeed, was the man 
to disprove and discredit the theories and practices of 


the eminent professionals whose evidence was relied upon 
In this case the old saying was 
and it the expected that 
prolix gentleman appeared upon the stand, 
great flippancy and easy language proceeded to demolish 


in favor of the measure. 


reversed, was happened. Our 


and with 


the theories of his opponents. He flatly contradicted cer 
tain well-known facts, and demonstrated, at least to hi 
own satisfaction, that the life-long observations and 
studies of his opponents were fallacies of unbalanced 
minds, and that the solution of the matter in question 
involving most intricate problems in two branches of 
engineering science were very easy for him, in fact 


‘“*he knew it all.’’ To say that this evidence excited con 


sternation and finally amusement amongst his colleagu 

xoes without saying, and upon being taken up by his 
opponents for cross examination, his utter lack of experi 
ence, his dense ignorance of even the rudiments of 
mechanical engineering, and the utter absurdity of his 
pretensions were so apparent as to cause his removal 


from the witness stand, with a sharp scoring from those 
in authority for his absurd pretensions, 
a most humiliating retreat from the room, with nothing 
to console, save with the possible exception of the thoughts 
of the fee that he would receive for his expert (*) testi 
mony. Yet this party has had the assurance to 
thrust his opinions upon his associates in an engineering 


and he made 


same 


organization since this humiliating episode, on an im 
portant question of professional practice. 
The ‘“‘cheap’’ engineer and the one who ‘knows it 


all” are closely allied, and it is due to the clients of the 
profession that these men should be set into a class of 
their own. Ill-advised parents and friends who mistake 
fluency of speech of knowledge for the 
foundation of profound professional ability, should be ad 
vised of the merits of other lines of business, where it is 
possible an average line of success would be 
A little study of the laws of heredity would save to the 
world an able carpenter or butcher—while ignorance of it 
forces on the world a line of “‘cheap"’ and ‘‘know it all”’ 


and a veneer 


assured 


professionals. W. J. CG. 
Steel Rails for Common Roads. 
Sir: As discussion is invited on the cross-section for 


a steel rail highway, presented in Engineering News ot 
May 7, I beg leave to make the following suggestions 

1. It will not be an easy matter to lay the proposed 
tracks in the broken stone so that the light rails will 
be evenly supported and be level and truly parallel; after 
the tracks are laid trouble may also be expected from 
the working of the joints in the macadam. 

2. The rails being laid without cross-ties or longitudinal 
stringers, their lateral stability depends nearly altogether 
on the surrounding macadam and it will be necessary to 
constantly maintain the latter up to the edges of the 
rail, the more so as the experience with car tracks on ma- 
cadamized streets has proved that ruts will always form 
along each side of each rail. This implies a care in the 
maintenance of the road beyond anything ever obtained on 
our highways. The shape of the wearing surface of the 
proposed rail is more favorable to a wheel leaving, than to 
one entering the track, and in the latter case considerable 
lateral pressure would be exerted against the rail. 

3. The greatest danger to the proposed new highway, 
however, would be the effect of frost and heavy rains. 
I would propose that the experimental section of roadway 
which the author hopes to see laid down and tried in 
actual service, be laid in the fall; after a winter's 
frosts and thaws and heavy spring showers, the new steel 
rail highway would probably present a very instructive 
sight. 

I recollect one case where rails without ties and string- 
ers were used on a street car line, but the rails used were 
12 ins. deep, in order to distribute the wheel pressure 
over the macadam underneath, and to gain lateral sta- 
bility for the rails against the roadway material. The 
roadway was furthermore laid with paving stone. 

Yours truly, Carl Gayler, C. E. 

Street Dept., St. Louis, Mo., May 14, 1896. 


(Our correspondent’s criticisms are of interest, 
and indicate well the points which would have to 
be carefully guarded if the steel rail highway 
were made a success. We would answer them as 
follows: 

(1) Doubtless it would not be an easy matter to 
make an even level bed for the rails on the ma- 
cadam, as our correspondent suggests: yet by 


going at the task in the right way it might net 
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be so difficult. The best plan would probably be, 
after laying the telford foundation to fill in the 
macadam and binder, to about the level of the 
base of the rail and then roll it thoroughly, filling 
in at the same time fine gravel or screenings in 
the low spots as fast as they were developed by 
the rolling until the whole appeared level as 
nearly as it could be determined by the eye. A 
layer of sand a half inch thick or so might then 
be spread along the line of the rails and on this 
the rails could be laid and settled into the sand 
by pounding with wooden mauls until they were 
in good surface. 

Concerning the second query under this head; 
experience with continuous rails laid in a bed 
of macadam, does not apparently indicate proba- 
ble trouble from movement of the joints. 

(2) Undoubtedly it will be necessary to keep the 
macadam up to the level of the rail head on each 
side, and to do this it will doubtless be necessary 
tc go over the line at frequent intervals, espe- 
cially during the first few months after the road 
is put in use and fill any depressions beside the 
rail head with finely crushed stone. But while 
to care for a short experimental section of road 
in this way will naturally be expensive, if a large 
mileage of such roads were to be maintained, it 
is not apparent that this should be an expensive 
operation. It costs very little to go over an or- 
dinary macadam road and fill up occasional hol- 
lows. The expensive repairs on such roads are 
those which involve the tearing up and renewing 
of the whole surface when it has worn so that 
the large stones project, or when it has become 
badly rutted, and cut up by furrows and 
ridges. If the steel rail road should prove an 
economical success it would be because the rails 
will take enough of the wear to save the break- 
ing up and renewing of the entire road surface, 
save at very long intervals. 

(3) The maxim of success in road building is, 
keep water away from the foundations. A 
thoroughly good macadam road does not suffer 
much from winter frosts and summer rains. It 
is not apparent why it should suffer any more 
for having two lines of steel rails embedded in 
it. On the contrary, it is at least conceivable 
that to be relieved from the wheel wear when the 
surface is softened might be of great advantage 
to ‘ft. 

We do not see that a rail of such excessive 
depths as 12 ins. is needed to distribute the wheel 
loads of an ordinary highway, upon the material 
beneath. As for the matter of lateral stability, it 
is to be remembered that the gage rods will as- 
sist to hold the rail vertical. They could be supple- 
mented by braces if necessary; but if the ma- 
cadam were kept up to the rail level it is not 
apparent that there would be any lack of sta- 
bility.—Ed.) 


Ee ee 


THE COMPUTATION OF SPRINGS. 


At the St. Louis meeting of the American Soci- 
ety of Mechanical Engineers, Mr. ‘teo. I. Hen- 
derson, Mechanical Engineer of the Norfolk & 
Western R. R., presented a valuable set of 32 
tables for obtaining the load deflection, etc., of 
a spring of any given dimensions directly, with- 
out computation. At a previous meeting of the 
Society Mr. Henderson presented a paper in which 
logarithmic cross-section paper was made use of 
to shew the various-properties of springs bcth 
elliptic and spiral forms. The tables, however, 
are found more convenient than the diagrams 
for practical use. Copies of the paper containing 
the tables can probably be secured by addressing 
the Secretary of the American Society of Me- 
chanicai Engineers, 12 W. 3lst St., New York city. 
We reprint as follows the portion of the paper in 
which the formulas by which the tables are com- 
puted are given: 


The tables for elliptic springs give the maximum static 
load and the deflection under this load for all practical 
varieties of elliptic and semi-elliptic springs. The maxi- 
mum static load in these tables induces a fiber strain of 
80,000 Ibs. per sq. in. in the leaves, and the oscillations 
may run this up to 100,000 Ibs., which may also be taken 
as the test load, or ‘‘test load = 14% maximum static load.” 

In these springs the leaves are supposed to be regularly 
shortened in the case of full elliptic, and in the half- 
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elliptic to have one-quarter of the whole number of 
leaves extend to end of spring. In case all the leaves are 
full length, or the spring is the same section throughout, 
the load will not be affected, but the deflection vill be, 
for full elliptics two-thirds, and for half elliptics cne-third 
the deflections of the regular full elliptic spring. 

The following formulas were used in computing the 
tables: 
P = Maximum static load in pounds. 
S = Corresponding fiber strains in leaves, taken at 80,- 

000 Ibs. 

n = Number of leaves (in full elliptic, half the total leaves). 
b = Width of leaves in inches. 
h == Thickness of leaves in inches. 
L = Span (or length) of spring in inches when loaded. 

f = Deflection of spring under load P in inches. 
E = Modulus of elasticity, taken at 30,000,000. 

Then: 





2 Snbh? 53333 nbh? 
= and reducing, P = Tren 
5.5 PLA L2 
For half elliptic, f — —————— and reducing, f= .000611—. 
16 Enbh?® h 
12Pl4 


u 
For full elliptic, f= and reducing, f = .00133 


16 Enbh* 
The table for helical springs give the ‘‘solid load’’ and 
the ratio of ‘‘free height’ to ‘‘solid height’’ for all prac- 
tical varieties of helical springs. Springs designed by 
these tables will come solid at a fiber strain of 80,000 Ibs. 
per sq. in. (torsional) in the bar, equivalent to 100,000 
Ibs. direct strain. (In practice the solid load will gener- 
ally be from 5 to 15% greater than the stated values, 
which are deduced theoretically, and are based on a maxi- 
mum strain of 80,000 Ibs.) The most generally preferred 
ratio for size is: D=5d where D = outside diameter of 
coil. ‘ 
It is customary to make the static load about one-half 
the solid load. 
The following formulas were used in constructing the 
tables: 
P = Load when spring is down solid, in pounds. 
S = Maximum shearing fiber strain in bar, taken at 80,- 
000 Ibs. 
d = Diameter of steel in inches. 
R = Radius of center of coil in inches. 
l= Length of bar before coiling, in inches. 
G = Modulus of shearing elasticity, taken at 12,600,000. 
f = Deflection of spring under load in inches. 
H = Height of spring free in inches. 
h = Height of spring solid in inches. 
aw = 3.1416. 
Then: 
32 P R71 ld 
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P = and H =h +f. 
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Eliminating and reducing, we have f= ———_, 
Ga? 
R*h 
substituting the proper constants, f = .08 a and H = h 
2 


and 


R? a? 
(a + OR ——); also, P = 15,714 —. 
a? R 
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THE JEWELL MECHANICAL WATER FILTER IN 19 CITIES 


In our last issue we described and illustrated 
the Jewell mechanical filter plants at Wilkes 
Barre, Pa. Below is given information regard- 
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Plan, 
Fig. 1.—Details of Screen (Half Size). 


ing the other filter plants of this type connected 
with city water-works, now 19 in number, or 20, 
counting the plant just contracted for by the city 
of Lorain, O. 
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One feature of the Jewell filter, the « 
which reference was made last week, j< 
in detail by the accompanying illustrat; 
1. There are 446 of these at the base 0? 
the large filters. They prevent the passa: 
filtering material to the collecting Pipes | 
the filter beds and distribute the wash wa; 
steam when the filters are being clean: 
deflecting plate spreads both the water a 
steam and prevents the latter from ecutt), 
plate and from wire-drawing. The screen: 
into the 14-in. collecting and wash pipes. 

The descriptions of the several plants ar. 
lows: 

Rock Island, Ill. 


The water-works of Rock Island, Ill., we; 
in 1871-2 by the city. The supply is pumpe: 
the Mississippi River directly to the main. 
population of the city was 11,659 in 1X\\) 
13,654 in 1890. The filter plant was a gift ; 
city, we understand, by a public spirited ¢): 
and was put in “to clarify the water.” 
being large enough as first built, it was run 
two months. After enlargement the plant 
started again in February, 1892. The total an 
of water filtered during the year ending Apri! |: 
1894, is given as 600,000,000 gallons, which wouiq 
be about 1,640,000 gallons a day. The maxi; 
amount of water filtered in a day is given «, 
2,500,000 gallons. There are four gravity {ijt 
tanks, located at the pumping station. bx: 
pumping is necessitated on account of filtration 
the lift being given as 35 ft., and the additiona| 
cost on this account as $3 per day. 

The filters are washed with filtered water e\..:\ 
night with back pressure from the mains. Nvt 
quite 2% of the total quantity filtered is used f. 
washing. The above information was given }\ 
Mr. John A. Murrin, Superintendent of the wat 
works, on July 9, 1894. Reference should alsy |» 
made to the accompanying table in connection 
with this, and the following descriptions. Sin 
the above was written it has been learned that th: 
filter plant was presented to the city by Mr. Ben. 
T. Cable, as a memorial to his father. 


ra 


Waterloo, Ia. 


The population of Waterloo, Ia., increased froin 
5,630 in 1880 to 6,674 in 1890. A water supply 
was introduced in 1886 from Cedar River, wate: 
being pumped to a stand-pipe. Jewell filters ar 
located at the pumping station and necessitat: 
extra pumping to a height of 14 ft. The pump 
for this purpose cost $900. Filtration was 
adopted “on account of muddy water.” Th: 
average daily rate of filtration was given on 
May 23, 1896, as 700,000 gallons, which is als. 
the guaranteed capacity of the filters. The se 
ond tank was added in 1892, and the third in 1! 
The working head was given as 14 ft. The filter- 
ing material in two of the tanks is 24 and in the 
other 48 ins. thick, and has not been renewed since 
it was put in. 

In washing, filtered water from the mains is 
used, the frequency varying with the condition 
of the water. 

The sulphate of alumina is bought from t! 
Nichols Chemical Co., and costs 2 cts. per |! 
delivered. About 23,100 Ibs. per year are use: 
or an average of 63.3 Ibs. per day. This, when 
filtering 500,000 gallons a day, would be at t! 
average rate of 0.886 grains per gallon. Alum 
was tried, but sulphate of alumina is consider (| 
cheaper. 

The clear water reservoir has a capacity 
about 85,000 gallons, and is covered with a “brick 
arch.” The above information was given by M! 
A. T. Lusch, formerly Secretary and Treasur:! 
in 1895, and has been brought down to date ! 
his successor, Mr. J. E. Sedgwick. 


f 


Macon, Ga. 


Very little information is available 1esard:! 
this plant, and none whatever later than ¢! 
latter part of 1893. In the summer of 1%)! 
single filter tanks of the Jewell, Warren a! 
Hyatt types were installed here. Another W3' 
ren tank was added in May, 1892, together w! 
a settling basin and alum apparatus, in acco! 
ance with the Warren plans, fhe water supp 
is taken from the Ocmulgee River, which car- 





— May 28, 1896. 
, a 


creat deal of “minutely divided clay and 
All the filters are of the gravity type, 
tra pumping to a height of “about 30 ft., 


n 


-? is necessary. In 1893 the amount of 
ot eal was reported as ranging from 0.5 to 
1h ins per gallon, averaging 0.8. The alum 
was chen bought from Geisenheimer & Co., 189 
FI st., New York city. The information given 
al was furnished by Mr. A. E. Boardman, 
PY nt of the Macon Gas Light & Water Co., 
and Mr. W. B. Nye, Manager of the Cumberland 
Manz facturing Co., of Boston. 
Terre Haute, Ind. 

7. re Haute is one of the larger cities having 

filter plants, its population in 1890 having been 


a)i7, and in 1880, 26,042. The Terre Haute 
w »-Works Co. built its works here in 1875. 
Th. supply is drawn from the Wabash River 
al lireet pumping is practiced. 

Filter beds were once in use here, but the river 
rises from 20 to 27 ft. above low water, so they 
we submerged at high water and were not a 
ss. The further history of attempts to se- 
pure water are outlined by Mr. L. L. Will- 
n, Superintendent, under date of Sept, 19, 
as follows: 


lal 
IStH 

rhe Terre Haute Water-Works Co. closed a contract 
with the National Filter Co. on Sept. 25, 1880, for a pres- 
sure filter plant with a guaranteed capacity of 3,000,000 
gallons of clear water in 24 hours. To accomplish this 
the filter company put in twelve filters, 10 ft. in diam- 
eter and 7 ft. high, which was not enough filtering ca- 
pacity to fulfill the guarantee. They afterwards put in 
an additional filter 8 ft. in diameter and 20 ft. long, which 
was intended to increase the filtering capacity 500,000 
gallons of water in 24 hours. We then accepted the filters. 

During this time we built a reservoir for the purpose of 
having a reserve of about 1,000,000 gallons (given as {)),- 
000 below—Ed.) of filtered water, in case we should have 
a large fire which would overtax the filters, and we could, 
by starting another pump, maintain fire pressure with the 
filtered water. 

In August, 1891, we put in an additional filter, the 
jewell gravity, with a guaranteed capacity of 1,000,000 
gallons of water in 24 hours, to be filtered in a reservoir, 
and I must say they are working satisfactorily. 

Filtration was adopted to “clarify (the) water.” 
Except where specified, the further information 
given was submitted in such a form that it can- 
not be said whether it applies to one or the other, 
or both, of the filters. The pressure filters are 
located near the pump house, and the two gravity 
tanks are close by the clear water reservoir, the 
latter necessitating 60 ft. of extra pumping. 

The average daily rate of filtration in 18938 
was 2,750,000 gallons, for both filters, the com- 
bined guaranteed capacity being 4,000,000 gallons. 
The working head is from 60 to 110 Ibs., and the 
loss of head in the filters from 10 to 30 Ibs. 

The filtering material is sea sand and crushed 
coke, and has never been entirely renewed. The 
flow is reversed for washing the filters, which is 
done from one to six times in 24 hours. Filtered 
water is used for washing the pressure and un- 
filtered for the gravity filter, from 3 to 30% of the 
volume of filtered water being required for this 
purpose. 

Alum is used as a coagulant. It costs 2 cts. 
per Ib., delivered, and no other chemical has been 
tried, and no complaints against it are made. 
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The filters alone cost $30,000; buildings, $5,000; 
and clear water reservoir, $10,000. The latter is 
covered by a shingle roof. Analyses of the water 
have been made by Professor Noyes, of Rose Poly- 
technic Institute, Terre Haute, Ind. 

The only special difficulty reported in connec- 
tion with the operation of the plant is the sud- 
den rise of the river. The above information was 
given by Mr. Williamson, on Sept. 18, 1894. An 
illustrated description of the plant of National 
filters at Terre Haute was given in our issue of 
Feb. 7, ISL. 


Burlington, Kan. 

This place had a population of 2,289 in 1890. A 
water supply was introduced in 1886-7 by the 
Burlington Water-Works Co. The supply is 
pumped from the Neosho River to the filters, 
from which it goes to a clear water reservoir and 
is repumped to a 8x 120-ft. stand-pipe. A settling 
basin was at one time in use, but this was de- 
stroyed by a flood, after which the filters were 
put in for the clarification of the water. The fil- 
ters are at the pumping station, on the river 
bank. They necessitate extra pumping to a height 
of 45 ft., 7 ft. of which is suction. 

The total amount of water filtered during the 
year covered by the report was 16,470,000 gal- 
lons, or an average of about 45,000 gallons 
a day. The maximum rate of filtration was 
450,000 gallons a day. The filters are operated 
under a head of 12 ft., but are not run all the 
time. Thus, for the five months ending Oct. 12, 
1894, the filters were in operation on an average 
of 8% hours a day, the daily consumption being 
only 69,000 gallons; but the rate of filtration, if 
kept up, would have been about 185,000 gallons 
a day. When the clear water reservoir is full the 
filter is shut down, leaving 12 ft. of water stand- 
ing in the tank. The filtered water is dropped 
into the reservoir in a coarse spray, thus giving 
it some aeration before it is pumped to the stand- 
pipe. 

The filter was erected in the fall, when the 
river was in excellent condition and a small depth 
of filtering material was deemed sufficient. But 
at the next spring freshet the filter would not 
clarify the water, so 20 sacks of filtering material 
were added in 1892. The filtering material had 
never been renewed up to Sept. 30, 1894. 

The filter is washed by means of stand-pipe 
pressure every two to five days, filtered water 
thus being used, of which 2% of the total amount 
filtered is required. About 800 gallons per min. 
are used in washing, and a marked ebullition is 
noticeable. 

The alum is bought from Harrison Bros., of 
Philadelphia, through the Evans, Gallagher Drug 
Co., of Kansas City, Mo. During the winter and 
some of the summer months no alum is used, but 
at other times its use runs as high as 4 grains 
per gallon. The total quantity reported as used 
in one year is 1,928 lbs., and the cost delivered 
was 3 cts. per Ib. 

The contract price of the foundations, filter 
and shed was $1,650. The extra pump cost $450, 


Principal Features of Jewell Filter Plants Connected with Public Water Supplies. 


Capacity 
settling or 


Guaranteed 
capacity 
precipitating filters, galls. 


Filtering material. 


_- Cost plant, 
Area, Depth, 


Date put tanks, <inisinimmniiiipeiaciiadanas Coagulent excluding 
in use. galls. Total. Per sq.ft. Kind. sq.ft. ins. used buildings 

Kock Island, Hl.......... April, ‘91 100,000 2,000,000 4,400 - Crushed quartz 234 30 None Gift 
Watered, BB. dices a sir unan a, | 40,000 700,000 3,000 Crushd qrtz&sand 234 4&48 Sulph.alumina $6.000 
Macon, GO och cds ccéacce July, ‘91 50,000 500,000 4,500 Crushed quartz 113 30+ 0 Alum ade. 
Terre Haute, Ind........./ Aug., ‘91 race) NOBMOE Crushed quartz --- 6 Alum 
Burlington, Kan.......... Oct., 91 None 500,000 6,500 Crushed feldspar 72? =%2 Alum 
Creston, I@...........+...NOv., "91 500,000 700,000 4,500 Crushed quartz 150t 48 or 60 Alum ae 
Lake Forest, Ill.......... March, 92 24x24 ft 1,000,000 6000 Crushed quartz 168 )0=— B® None 6,500 
Parsons, KM. is.sseeseees July, "2 —.... 2,000,000 4500S Crysmegatare*? 452 27 «Sulph.aiumina =... 
Quincy, Micki sass ebauwe Aug., "92 None 4,000,000 2,500 Crushed quartz 1,582 30 Sulph.alumina 25,000 
Columbia, 8. C........0000 Oct., "92 100,000+ 3,000,000 4,500 Crushed quartz 78 3  Sulph.alumina 14,500 
Chattanooga, Tenn....... Feb., ‘93 None 3,000,000 3,000 Sand 1,000 30 8©Sulph.alumina 30,000 
Roy ersford, Pa............ June, ‘9 None 1,000,000 4,500 Crushed quartz 226 30 Basic sulph. al. 6,100 
; irlington, Ia........... April, ‘94 None(?) 3,500,000 3,000 Crushed quartz Lt OD ccc cccs 33,000 
Winchester, Ky........... Dec., "4 None 375,000 3,500 Crushed quartz 1030S 0s ACL um os 
Belleville, Mls vexcdeCs sey s+. "95  %4,000 1,000,000 3.000 Crushed quartz 339 «6 42)—Css« Sulph. alumina 
Lexington, Ky............ March, '95 Nene 2,060,000 3,000 White sand 73606. 30 Alum 

\kes Barre, Pa........ Aug., % 172,000 10,000,090 4,400 Crushed quartz 2,262 36 Basic sulph. al. 

@ - catiyedeaw “ “ 36,000 4,000,000 4,500 Crushed quartz 904 36 Basic sulph. al. he 

AWS, DR. cas vanes ee Dec., "9 48,000 2,000,000 2,500 Crushed quartz OM 42 Alum 13,500 
Danville, Pa... ......c.ee. Jan., °'% 18,000 = 1,000,000 4,500 Crushed quartz 226 3 Basic sulph. al. 6,000 
Cedar Rapids, Ia......... May21,"96 100,000 4.000.000 44%) Quartz and sand 905 36 8 See text 32,000 
‘Niagara Falls, N. ¥..2... March, 96 38,000 4,500,000 4,500 Crushed quartz 1,046 36 Basie sulph. al. wees 

Bit, Oy ssseeivich Under contract. 80,000 3,000,000 2,200 Sand 1556 4B haw eees ot 


The first of these two plants was putin by the Wilkes Barre Water Co. and the second by the Crystal Springs Water Co. 
‘Lore or less, 
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and the clear water reservoir $2,000. 
of chemicals in 1894 was $57.85. Nothing was 
charged against the filter for labor and there 
were no repairs. The cost of extra pumping could 
not be given. 

The clear water reservoir is 17 ft. in diameter 
and has an available depth of about 30 ft., giv- 
ing a capacity of about 45,000 gallons. 
ered with a double layer of 2-in plank. 
cial difficulty encountered in filtration here is 
finely divided clay during high water. No com- 
plaints against the use of alum are made. We 
are indebted to Mr. C. F. Pfuetze, Superintendent, 
for the unusually full which the 
above has been prepare’. The reports were made 
in September and October, 1894, 


The 


cost 


It is cov- 
The Spe- 


reports from 


Creston, Ia. 

Creston is a town which had a population of 
7,200 in 1890. Water-works were bulit in 1800-1 
by the Creston Water-Works Co. Water is taken 
from the West Branch of the Platte River. a 
500,000-gallon settling reservoir being provided 
After gravity filtration the water is pumped to a 


15 x 100-ft. stand-pipe, having a capacity of 
about 132,000 gallons. 

Filtration was adopted on account of muddy 
water. The average daily amount of 


water fil 
tered during the year covered by the report was 
400,000, and the maximum amount, 500,000 gal- 
lons, 

The working head is given as 10 ft. The filter- 
ing material is renewed once in two years. Wash- 
ing is done from twice to ten times in 24 hours, 
with filtered water, and only 1 of the total 
amount filtered is reported as required for wash- 
ing. The alum is bought from Harrison Bros. & 


Co., Philadelphia, and costs 2.2 cts. per Ib., de- 


livered. The above information was given by 
Mr. H. S. Clarke, IJr., Superi:.tendent, on June 
21, 1894. 
Lake Forest, Ill. 
The Lake Forest Water Co. built the 


works 
here in 1891, to supply a population which, in 
1890, was 4,208. The water is pumped from Lake 
Michigan, through six steel pressure filter tanks 
to a stand-pipe 1714 ft. in diameter and &5 ft. 
high, having a capacity of 125,000 gallons, and 
an open top. 

Water is brought from Lake Michigan through 
about 1,100 ft. of submerged pipe to a “settling 
reservoir, 24x 24 ft., on the beach. The pump- 
ing sjation and filter house are close by. Filtra- 
tion was adopted “to purify water chiefly from 
sand, or other impurities.” 

The filters work under a head of 80 Ibs., and the 
loss of head in the filters is given as one-twelfth 
Unfiltered water is used to wash the filters once 
in 24 hours, one-sixteenth, or about 6 , of the 
total water filtered being required for washing. 

The total amount of water filtered in the year 
ending Dec. 1, 1893, was given as 75,533,483 gal- 
lons, or about 207,000 gallons a day. 
lant is-used. 

The cost of the filter house was $500. The 
cost of the filters alone, for this as well as the 
other plants, is given in the accompanying table. 
The cost of operation is said to be “nominal,” no 
extra labor being required. The above informa- 
tion was given on Sept. 30, 1894, by Mr. E. F. 
Chapin, President. 


No coagu- 


Parsons, Kan. 


The population of Parsons in 1890 was 6,736. 
In 1883 water was introduced by a company, and 
the works are now owned by the Parsons Water 
Supply & Power Co. The present supply is taken 
from the Labeth and Neosho Rivers, and after be- 
ing passed through four gravity filters is pumped 
from a 1,000,000-galion, open clear water res- 
ervoir to an 18x 24-ft. elevated tank, with a 
capacity of about 50,000 gallons. 

Originally the supply was taken from a filter 
gallery built in the bed of Big Labeth Creek, 
above a dam, The gallery was 1050 ft., 7 ft. 
deep, covered with timbers % in. apart, above 
which was 4 ft. of stone and gravel. From the 
gallery, it is said, the water passed to two settling 
reservoirs with a capacity of 2,500,000 gallons. 

Filtration is apparently employed for clarifica- 
tion only. The filters are at the pumping station 
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and necessitate about 20 ft. of extra pumping. 
The first two tanks were started in July, 1892, 
and the other two in October, 1898. The average 
daily amount of water filtered during the year 
ending June 1, 1894, was 600,000, and the maxi- 
mum, 1,000,000 gallons. The filtering material 
had not been renewed at the time of the report. 
{t is washed “daily, or oftener when needed,” 
filtered water being used. 

Alum was first used as a coagulant, but as its 
cost, delivered, was 2.75 cts. per Ib., against 2.15 
cts. for sulphate of alumina the latter was adopted 
about June 1, 1893. About 30,000 Ibs. of coagu- 
lant were being used per year at the time of the 
report, which would average less than a grain 
per gallon. During the first year the filters were 
in operation as high as 5 or 6 grains of coagu- 
lant per gallon were used when the water was 
very bad, but a freshet coming when the supply 
of coagulant was low only about 3. grains 
were used, with as good results as had ever been 


secured at times of freshet. Some coagulant is 


used all the time, the amount ranging from \ to . 


3 grains per gallon. 
The cost of operating the filters in 1894 is given, 
in part, as follows: 


We burn about one ton of coal extra daily on account 
of the filters, say $2, and oil, packing, waste, etc., 20 cts., 
on low service pumps. Our help is paid the same amount 
now that they were before the filters were put in, the 
extra work being more than compensated for by the con- 
venience of arrangement and larger pumps, which enable 
them to do the pumping in less than one-half the time 
that the old plant required. So it is not easy to say just 


what to count for engineer and firemen. There have been 
no repairs thus far. 

The cost of the clear water reservoir was 
$5,000. The special difficulty encountered is ‘get- 


tine rid of all the clay when the water is very 


muddy.’ The above information was given by 


Mr. W. K. Hayes, Superintendent, on Sept. 18, 
IStM4. 
Quincy, IIL 
Quincy is another of the larger cities which 


enjoys a filtered water supply, its population in 
1800 having been 31,494. The water-works were 
built in 1873, and are owned by Messrs. L. & W. B. 
Bull. Water is pumped from the Mississippi 
River to a 20,000,000-gallon open reservoir. Ex- 
tra pumping to.a height of 50 ft. is necessitated 
by filtration. Filtration was adopted “for im- 
provement of supply.” Eight gravity tanks were 
first put in, and six were added in 1893. The 
working head in the filters is 12 ft. It had not 
been necessary to renew the filtering material 
up to June 27, 1804, when the report from which 
this is written was made by Mr. W. B. Bull, 
Manager of the water-works and Vice-President 
of the O. H. Jewell Filter Co. The filters are 
“from once in eight hours to once a fort- 
night, according to condition of water,’ filtered 
being used, and “5% of filtered water to 
wash with on an average, being a large estimate.” 
King filter sulphate of alumina is bought from 
Martin Kalbfleisch’s Son’s Co., 55 Fulton St., 
New York city, at a cost of 1% cts. per .Jb., de- 
livered. The total cost for chemicals in 1893 is 
given as $169, which would pay for 9,657 Ibs., at 
the price. No chemical or biological ex- 
amination of the water before and after filtration 
had been made up to the time of the report. In 
reply to the question “What special difficulties 
are encountered?” Mr. Bull says: “Taste and 
smell in summer due to algae growths in storage 
reservoir have in some years been greater than 
before water was filtered.”” This is a commen ex- 
perience where filtered water is stored in open 


reservoirs. 


washed 


water 


above 


Columbia, 8S. C. 


The population of Columbia was 15,353 in 1890. 
The water-works were built by the city in 1885 
and extended in 1892, when gravity filters were 
added, The supply is drawn from the Congaree 
River, which at times carries a large amount of 
matter in suspension, like so many of the South- 
ern streams. Centrifugal pumps are used to lift 
the water about 18 ft. to the filters. Four tanks 
were put in at first, and these being deemed in- 
sufficient, a fifth was added, and also a 40,000- 
gallon settling reservoir. The latter was washed 
away, and, being thought too small, a 100,000- 
gallon reservoir was built. 


The filters, in connection with other improve- 
ments, were put in by W. H. Gibbs, Jr., & Co., as 
contractors, Mr. Frank Niernsee being engineer 
for the city. A contention arose between the con- 
tractor and the engineer regarding the fulfilment 
of that part of the contract relating to filtration, 
the engineer claiming that the capacity was not 
reached when the river was very bad. Repeated 
inquiries sent to Columbia have not resulted in 
securing any information regarding the ovlant, 
that given above being from official correspond- 
ence published in the local paper, and that which 
follows having been given by Mr. Morison. 

The working head is 4 to 8 ft., and the loss of 
head is 4 ft. Washing is done by street main 
pressure, filtered water being used. 


Chattanooga, Tenn. 


Chattanooga had a rapid growth between 1880 
and 1890, its population increasing from 12,892 
to 29,100 in that period, while in 1895 it was 
given as about 40,000. It has had a public water 
supply since 1864. Water is drawn from the 
Tennessee River, which carries a large amount 
of mud, silt, leaves and other matter in suspen- 
sion. In June, 1888, ten pressure mechanical fil- 
ters cf the National type were put in, the number 
having been increased until there are now 20 in 
use, having a guaranteed daily capacity of 5,000,- 
000 gallons. In February, 1893, there were put in 
operation 24 Jewell filters, to which two were ad- 
ded in April, 1894, making 26 in all, with a guar- 
anteed daily capacity of 3,000,000 gallons. The 46 
filters are operated as one plant. 

The cost of the Jewell filters was $30,000 and 
of buildings for both plants, $2,500. Chemical 
examinations of the water before and after filtra- 
tion have been made by Prof. Albert R. Leeds, of 
Hoboken, N. J. There is no reservoir for filtered 
water. a 

The above information was given by Mr. Nisbet 
Wingfield, formerly Treasurer and Superintendent 
of the company, under date of Sept. 19, 1894. 
Later and additional information has been given 
by Mr. C. D. Barstow, the first paragraph on 
Aug. 3, 1895, and the balance on May 23, 1896. as 
follows: 

The water is of great purity, being mostly mountain 
spring water, but at times it contains much mud, quick- 
sand, and leaves in suspension, making it very hard wate; 
to filter. As a general thing we are able to filter 6,000,006 
gallons per day—sometimes more—but there are time: 


when this cannot be done, depending wholly upon the 
condition of the water. 

The supply is pumped through the fiiters on its way tc 
the city. The working head is 60 Ibs. and the loss of heaé 
in the filters from 2 to 17 Ibs., though rarely exceeding 1¢ 
Ibs., and generally not more than from 5 to 8 Ibs. The 
filtering material is sand. Small additions to this are 
necessary once a year, to take the place of that which 
may be occasionally lost in washing. The filters are 
washed from once in 6 to once in 48 hours, filtered 
water being used to the extent of from 0.3 to 5% of the 
amonut filtered. 

Tests made at different times since July, 1894, show 
that the amount of sulphate of alumina used averaged 
from 0 to 0.62 grain per gallon, the average being 0.34 
grain during periods when alum was used. Last year 
there were 20 consecutive weeks when no coagulant was 
used, besides many shorter periods when none was needed. 
The sulphate of alumina is generally purchased of 
Harrison Bros. & Co., of Philadelphia, and of the Bayonne 
Chemical Works, Bayonne, N. J., at a cost varying from 
1% to 1% cts. per Ib. delivered in Chattanooga. No other 
chemicals are used. The quantity of water pumped and 
filtered in 1895 was 2,200,000,000 gallons, or an average 
of about 6,000,000 gallons per day. 

In operating the filters one man is employed continually, 
and when the water is so muddy as to require washing 
at night an extra man is put on. 

The total quantity of alum used, and therefore the cost, 
varies so greatly, with the many conditions influencing 
them, that any figures that might be given would be mis- 
leading rather than of value. 


Royersford and Spring City, Pa. 

The Home Water Co. built works in 1889-90 to 
supply these two places, which are located on 
opposite banks of the Schuylkill River, and had a 
combined population of 3,700 in 1890. The supply 
was originally from an artesian well, but this 
becoming insufficient it was abandoned in 189% 
for the Schuylkill River, filters being put in to re- 
move “turbidity and culm” from the river water. 
A 20-in. intake pipe from about the center of the 
river conducts water to a pump well 10 ft. in 
diameter and 23 ft. deep, from which it is pumped 
to the filters, the suction being 17 ft. and the lift 
from the pumps to the filters being 16 ft. From 
the filters the water passes to a clear water res- 
ervoir, from which it is pumped to a 20x 80-ft. 
stand-pipe. The above information was given 
by Mr. John M. Shade, Syperintendent, who has 


es 
also given the following in addition 
date of May 22, 1896: 

The working head of the filters is from 4 
the loss of head is 4 ft. About 2% of the 
of filtered water is required for washing. 1) 
times the filters are washed depends on th: 
the water. When the river appears clear th: 
once in 12 to 14 days, but there are times y 
dition of the river is such that washing four 
(a day?—Ed.) is necessary to get 100,000 gali., 
our daily consumption. 

Basic sulphate of alumina is bought from : 
vania Salt Co. at 2% cts. per Ib. The 
ranges from % to 2 grains per gallon, and 
grain. A small tank is placed between th: 
Small pipes convey the coagulant (from this 
discharging point of the pump supplying th. 

Thirty bushels of crushed quartz has | 
(added to—Ed.) the bed of each filter, which 
the expense on them since they were put in 
one water is used for washing, under a 
{ bs. 


The building is of brick, one story high «a yt 
square. The filters are placed over the res. ‘ 
walls of which form the foundation of the bu 
sufficient room for an additional filter when n: 
floor is yellow pine, 2 ins. thick, laid on s 
The clear reservoir is 8 ft deep and holds 68 (x) 
The cost of the filtering plant complete was s- 


A single bacterial examination of t} ater 
before and after filtration was made by |), 4 
Cc. Abbott, of Philadelphia, in 1895, fro) ca, 
ples taken on Jan. 24. The bacteria in th» yg) 
tered water averaged 6,728, as the result 
counts, and in the filtered, 64, as the result 
three counts, showing a reduction of () 15 
It is said that there has not been a sing! 
from typhoid fever among people in Royersfor) 
using the filtered water since the plant S put 
in use. 

Burlington, Ia. 

The population of Burlington in 18) was 
565. The water-works were built by the Burling 
ton Water Co., in 1877-8, taking a supply from th: 
Mississippi River by direct pumping. Filtratio; 
is necessary here “on account of bad water dur- 
ing part of the year.” 

A 20 x 120 ft. filter bed was in use for some tim 
Upward filtration was effected through 3}!. ft 
sand and gravel of graded size, resting on 2 « 4-ir 
scantling, laid % in. apart. The bed 
closed by masonry walls, and the bottom was a: 
inverted arch of 18-in. versed sine. As might 
have been expected from so small an area only 
2,400 sq. ft., the filter proved ineffectual when 
most needed. 

In 18938, the local papers state, a court decision 
was made ordering the water company to con 
ply with its contract by providing the amount of 
water contemplated therein, and to filter the sanv 


was in- 


before admitting it to its mains, except in cas: 
of fire. 

A special low service pump lifts the water 25 ft 
to the gravity filters, from which it passes to aJiW) 


000-gallon clear water reservoir beneath the filters 
and is thence pumped directly to the mains. It 
has not yet been necessary to renew the filtering 
material. Washing is done from once to four 
times in 24 hours, 3.97% of all water filtered be- 
ing used. 

The total amount of water filtered in 1805 was 
896,977,490 gallons, or an average of 2.457472 
gallons per day. The maximum amount filtered in 
one day in 1895 was 4,250,000 gallons, the guaran- 
teed capacity of the filters being 3,500,000 gal 
lons. No special difficulties are reported. No 
information regarding the use of alum or the 
cost of providing and operating the filters is given 
A description of the plant which appeared in th: 
Burlington ‘Hawk Eye” for April 8, 1894, stated 
that a coagulant would be used, and described 
the plant for that purpose. The article also stated 
that about $75,000 was being expended for th: 
complete filter plant, including building and clea! 
water basin, and that of this $33,000 was th: 
contract price for the filters. Except as stated 
the above information regarding the present !)|te! 
plant was given by Mr. Chas. Hood, Superin(«nd 
ent, under date of May 12, 1896, and at the re- 
quest of the O. H. Jewell Filter Co., of Chicago 

The latter company has also furnished dra ings 
from which Fig. 2, showing a partial plan and 
partial section, has been reproduced. The n- 
eral design and dimensions of the plant are 
shown by the illustration. 


Winchester, Ky. 
Winchester had a population of 4,519 in 15‘. 
Water was introduced in 1890-1 by the 


Win- 
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het r Water Co, pumping a supply from a 
ir impounding surface water to a stand- 


sh “9 extra pumping is required on account’ 
of f tion, the filters being located on the supply 
ma ading to the pumps. The filters were re- 
m here from Knoxville, Tenn., where they 
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amount of water filtered in 1895 was 39,210,430 
gallons, or an average of 107,226 gallons a day. 
The maximum amount filtered in one day was 
154,814 gallons. The filtered material has not yet 
been renewed. 


The amount of alum used in 1895 was 1,525 Ibs. 
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Partial Pian of Filter House. 
. FIG. 2.—DETAILS OF FILTER PLANT AND CLEAR WATER RESERVOIR, BURLINGTON, IA. 


had been 


replaced by a larger plant. Fil- 
trat 


‘on was adopted, the report states, “to re- 
Move algae and mud.” 

The filters work under a head of 18 ft., operating 
only three hours a day, on the average. The total 


for 39,210,430 gallons, or an average of about 
0.27 grains per gallon; but it is not stated whether 
or not a coagulant is used all the time. 

The filters are washed once “for every 100,000 
gallons filtered," filtered water being used. 
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In addition to the above information, given on 


May 23, 1896, Mr. E. L. King, Superintendent, 
writes as follows: 

We have had the same trouble that the Lexington 
Ky., people have had with odor from the water in the 
heated term. This we have removed by aeration. The 
method we pursue is somewhat different from the one 


used in Lexington, Ky. We a small Clayton air- 


have 
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Halff,Cross-Section Through Filter House and Clear Water 
Reservoir. 


compressor that forces air into the water after it has been 
filtered and passed through the pumps. This air is in 
jected directly into our water pipes and is absorbed by the 
water. Our pumping station is located 4% miles from 
town and has several summits where the air might collect 
if too much were injected into the water, but all through 
last year we were unable to find air at any of these points 
showing that the water had absorbed all that had been in 
jected into it. 

We have found that with the use of alum and injecting 
air freely into the water, we have been able to overcome 
the odor, and we now have clear and wholesome water. 


Belleville, Il. 

The population of Belleville was 15,361 in 1890, 
Water-works were built here by the City Water 
Co. in 1885. Water is pumped from impounding 
reservoirs to a stand-pipe. A 325,000-gallon 
Hyatt filter was reported as put in operation 
here in July, 1887. In 1895 a 1,000,000-gallon 
Jewell filter was put in use. Like the filters at 
Danville, Pa., and Ottumwa, Ia., these here 
a settling tank below the filtering material. Since 
the above was written Mr. M. T. Stookey, Man- 
ager, informs us that the Hyatt filter had a daily 
capacity of 600,000 gallons, and that the Jewell 
filters have been in successful operation only three 
months. From 600,000 to 800,000 gallons of water 
are filtered daily, and about 50 Ibs. of alum (per 
day?) is used when the water is bad. The Jewell 
filters are of the gravity type. 


have 


Lexington, Ky. 

One of the most interesting filter plants in the 
country is at Lexington, Ky. The population of 
Lexington was 21,567 in 1890. It has had a 
water supply since 1832, the present plant being 
owned by the Lexington Hydraulic & Manu- 
facturing Co., of which Mr. 8S. A. Charles has for 
some time been Secretary and Superintendent 
and is now Receiver. Mr. Charles has also served 
as engineer for the company in connection with 
the filtering plant, and we are indebted to him 
for the information given below. 

The water supply of Lexington is now drawn 
from a 360,000,000-gallon reservoir and after fil- 
tration it is pumped directly to the mains. The 
gravity filtering plant is located in a building ad- 














358 


joining the filter house. Filtration was adopted 

“to remove algae and vegetable growths, prin- 

cipally, also occasionally some mud,” and ne- 
cessitates extra pumping to a height of 20 ft. 

The average daily amount of water filtered in 1895 

was 1,230,000 gallons, the maximum having been 

1,550,000 gallons a day. The average working 
head is 4 ft. 

The filtering material is white sand from New 
Orleans. From March 1, 1895, to May 15, 1896, 
the loss of sand has been 4 ins. The filters are 
washed twice or more a day, both filtered and un- 
filtered water being used, and 12% of the total 
quantity of water (unfiltered) delivered by the low 
service pump, being used in washing. None of the 
wash water is lost, all going through a settling 
basin and coarse filtering process and then back 
to the reservoir. The capacity of the low service 
pump is ample, so altogether water is used freely 
for washing, some being wasted for a short time 
before resuming filtration. About double the quan- 
tity of wash water is required to clean the filters 
when algae are giving trouble than when the 
‘hief difficulty is mud. 

The total amount of alum used,in 1895 was 
16,000 Ibs., ranging from 0.6 grains per gallon for 
a short period, to 0.3 grains for a long time, and 
averaging 0.4 grains. The alum is bought from 
Harrison Bros. & Co., Chicago, at a cost of 2 cts, 
per Ib., delivered. No other chemical has been 
used as a coagulant. 

The complete cost of the filtration plant and 
accessories was $27,000. The only addition to 
the operating expenses caused by filtration is on 
account of the extra pumping, labor and alum, 
which was $2,193 in 1895. 

The filtered water passes to a 333,000-gallon 
clear water reservoir, covered with a deck roof 
and ceiled. Chemical analyses of the water before 
and after filtration have been made by Professor 
Kastle, and biological by Professor Gorman, both 
of the Kentucky State University. 

The following additional information has been 
kindly given by Mr. Charles, under date of May 
16, 1896: 

I wish also to make some statements regarding our 
filter plant, which were not provided for in your circular. 
To begin with, it was almost if not quite as important 
to deodorize or remove the smell from our water in hot 
weather, as to remove any solid materials or foreign 
matter in suspension. Our experience has been that it 
is usually not a difficult matter to filter water so that 
it will appear clear, and yet smell offensively, because 
if water is impregnated with a gas, the filter which 
passes the water will still more readily pass any gas 
in solution (the gas being much rarer) and if closed or 
what is called pressure filters are used, such gas can 
only escape at some point beyond the filters, generally 
at the outlet where consumed. 

The only remedy for this smell is thorough aeration in 
combination with filtering and we think we have pro- 
vided for aeration to a greater extent than has yet been 
done, and in a simple and inexpensive manner, the de- 
tails of which I will give further on. The plan has 
worked successfully with us, and not one complaint has 
yet been made as to either the clearness, purity or smell of 
our water since the completion of our filter, while be- 
fore that time, cattle would refuse to drink it except 
when compelled by necessity and it was disagreeable to 
even bathe in, to say nothing about drinking it. 

This resuit has been secured by the adoption of me- 
chanical filters in combination with aerating devices. 
We could not afford filter beds, as they were much too 
expensive and we did not have the space on which to 
locate them. As we also have no sand here, the importa- 
tion and renewals necessary on the filter-bed systems 
would have made the maintenance tooexpensive. We there- 
fore adopted the meclianical filter (gravity) made by O. 
H, Jewell & Co., and have seen no reason yet to regret 
our choice. We selected the gravity filter in preference 
to the pressure, because it afforded greater facilities for 
aeration, and because the head or pressure on a gravity 
filter is much more uniform than with a pressure filter 
and its results necessarily more uniform. It is also 
always open to inspection. 

We use a low service pump, whose only duty is to 
take suction (about 5 ft.) and throw (about 20 ft.) to the 
filters. Although this involves handling all the water 
twice, yet we think it the best mode. The steam and 
water pistons are so adjusted to each other as to produce 
the best result and the pump works easily and continu- 
ously, and is supplied by the same boilers which are 
used for our large force pumps which supply the city 
from the clear water basin. We use direct pressure in 
supplying the city and our pumps are the Holly or 
Gaskell pattern. 

The low-service pumps deliver the water at the top of 
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the open filters through horizontal tubes or pipes spanning 
the filters. These tubes are 5 ins. in diameter and on the 
under side each one is perforated with 1,600 holes of 
14-in. diameter, through which the water falls in a spray 
about 7 ft. on an average to the filter below. These pipes 
have caps which can be removed to swab out the inside, 
if clogged. 

The roof of the filter house is high, and at the apex 
or summit has a sort of a dome with adjustable openings 
designed to create a draft and assist in carrying off any 
gases which escape from the water during the spray- 
ing. When the water thus sprayed has passed through 
the filters it is delivered to the clear water covered basin, 
but it only reaches the clear water basin by passing 
through a vat of charcoal and again falling in a spray to 
the basin below. This charcoal vat is 10 ft. square and 
has a perforated zinc bottom with %-in. holes all over it 
l-in. between centers. 

We also have an air-compressor side by side with our 
low-service pump by means of which we can blow sprays 
of air through the sprays of water and can also inject 
air in any desired manner directly into the pipe supplying 
the filters, but so far there has been no necessity for its 
use as the cheaper forms of aeration by spraying have 
been sufficient to entirely remove all odors. 

While thorough aeration is important and necessary to 
remove the odors in water, yet it is almost equally im- 
portant to get rid of the air again as quickly and thor- 
oughly as possible after it has performed its work on ac- 
count of the danger to the pipe lines from air pockets and 
water hammer. We accomplish this by delivering the 
filtered and aerated water at the surface of the clear water 
basin, which is 110 ft. long, 40 ft. wide and in which the 
water is 10 ft. deep. The suction for the pumps which 
supplies the city is 100 ft. horizontally distant from the 
point where the filtered. water is delivered and 10 ft. 
below it. Of course, air will not travel that distance or 
descend vertically that depth through water when oppor- 
tunities are given for it to escape and the remedy has 
proved sufficient with us and we have had no trouble 
whatever on that score. 

We have facilities for injecting live steam into each 
filter whenever necessary for the purpose of destroying 
any living organisms. Our filters are washed twice each 
day with reverse currents and thorough stirring by the 
agitators and the sand (white) perfectly cleaned. 

I attribute much of our success to the manner in which 
we use our coagulant (alum). We have a little simple 
device somewhat on the principle of an injector operated 
by the rock shaft of our low-service pump and working 
automatically, which at every stroke of the piston injects 
a fixed and invariable amount of the alum solution. It 
is only necessary to vary the strength of the alum solu- 
tion from day to day or even from hour to hour if neces- 
sary, and it needs no further attention. The results are 
perfectly uniform; it requires much less alum and is 
positive and certain irrespective of variations in pressure. 
I figure the added cost due to filtering at $6 per 1,000,000 
gallons, which covers every expense of labor, coal and 
materials, but much better results should be obtained 
where the population justifies it, and the filtering is 
carried on on a large scale. 

The cost of coal is an important item. Ours is hauled 
three miles over a toll road in carts and costs us 10 cts. 
per bu. of soft coal, 72 Ibs. per bu. If we could get our 
coal at 5 cts. per bu. we could reduce the cost to $4.50 
per 1,000,000 gallons, and with double or treble the con- 
sumption could reduce the expenses still further. 

The entire cost of our plant, including buildings, clear- 
water basins, pumps, air compressor, piping, steam 
engines, etc., was $27,000, and was money well expended. 
This is far cheaper, we think, than any filter bed could 
be constructed for, and cheaper to maintain. 

The results have been perfectly satisfactory and we 
do not know of a thing we could change to advantage, 
and this statement is made after having seen and in- 
spected some of what are generally supposed to be the 
best filter plants. 


Ottumwa, Ia. 


Ottumwa had a population of 14,001 in 1890. 
The water-works are owned by the Iowa Water 
Co. and were built in 1887-8. The water supply 
is drawn from the Des Moines River, passing 
through a canal 40 ft. wide and 4,000 ft. long to 
a settling reservoir 180 x 220 ft. From the reser- 
voir the water is pumped to the filters and thence 
to a 5,000,000-gallon open reservoir. 

Prior to 1889 a 20x 22-ft. chamber filled with 
charcoal placed im cages was used as a filter. 
Later a filter made by the Albany Steam Trap 
Co., was reported as in use. 

Later, in 1894, the Ottumwa Board of Health 
was reported as about to investiyate the con- 
dition of the water, which a committee of the 
Wapello County Medical Society had just de- 
clared as not properly filtered, and as unfit for 
use, In June, 1895, an order was secured allow- 
ing the receiver of the company to put in filters. 
Six gravity Jewell filters were put in use on Dec. 
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19, 1895. The filters are housed in a }) 
ing, 41x95 ft. oe 

A view of the upper part of the 4 
and the mechanism which drives th. 
agitators is shown in Fig. 3. 

The following information was giv. 
Abram Wing, Superintendent: 

Filtration was adopted “owing to th. 
dition of the river water, being very 
times.”’ The filtersare washed from one: 
per 24 hours, about 2% of the water fj 
ing used for this purpose. 

Calumet filter alum is bought from t} 
Chemical Co., at $1,65 per 100 Ibs., in Ch 
amount of alum used ranges from & tv 
per gallon. Mr. Wing also states: “Ww. 
in the milky state.”’ The total cost of | Ite) 
plant was $21,500, and of the filters al. $13 
500. The settling tanks here are comb th 
the filtering tanks, being below the filt: 
terial. 


On May 23, 1896, Mr. Wing wrote us as 


During the past ten days there has been a 1} 
Des Moines River of nearly 8 ft. There had be: 
for the past four years, during which time th: 
been accumulating. Of course, all this was sw 
making the water simply terrible; notwithsta 
the filters have done their work well, exceedin; 
pectations. 


Danville, Pa. 


The population of Danville was 7,908 
Water was introduced by the borough IST: 
pumping it from the North Branch of th s 
quehanna River direct to the mains. 

Originally the water was passed through 45 
ins. of gravel, 12 x 45 ft. in area, resting on | 
Later a filter gallery was put in near th 
bank, 744x 90 ft., x10 ft. deep, with its | 
5 ft. below extreme low water. The sides the 
gallery were lined and the top covered with “, 
in, iron plates, cross-braced with iron rods. Aj) 
was supplied to the gallery through a 4-in. ;)i;. 

Further information regarding the filter gall: 
and the character of the water was receiv: 
May 23, 1896, from Mr. R. K. Polk, Water ( 
missioner, as follows: ; 

The result of filtering the water through the sandbeds 
(filter gallery?—Ed.) formed in the river was satisfacto 
only for a time. The sand around the filters became s 
impregnated with the refuse filtered from the water. 
analyses made by Dr. Henry Leffman, of Philad 
showed the water in these iron filter tanks (gallery? Ed 
was not so pure as the river water. As a result 
analysis made at that time, June, 1895, we were ca 
tioned not to drink the water, but to at once mak 


provision for furnishing the citizens of our town a bette 
and more wholesome supply. 


In addition to this (the badness of the water—Ed.) thi 
filters would become clogged, and, in order to get th. ) 


iso) 





Fig 3.—View of Filter Tanks at Ottumwa, Ill., From | pper 
Floor of Filter House. 


essary supply for the town, we were forced to pu! — 
water directly from the river. At times we were AY 
troubled with culm and muddy water, which is no 
tirely overcome. 


The Jewell gravity filters were put in to 
move the culm and turbidity and neces: +" 
10 ft. of extra pumping. They, work under a |vad 
of 4 to 10 ft., with a losssof 4 ft. of head. J'il- 
tered water from the force mains is used for 





May 28, 1896 


shing, this being done once in twelve hours, 
the average, and taking 2% of the water fil- 
.4, according to report. : 
tasic sulphate of alumina is bought from the 
insylvania Salt Co., for 1.75 cts. per Ib., de- 
red. The amount used ranges from 4 to 1% 
ins per gallon, with an average of % grain. 
cost of the filters alone was $4,900; extra 

_mps, $1,000; clear water reservoir, $7,000. The 

ter has a capacity of 90,000 gallons and is 

ofed. The information regarding the Jewell fil- 

-s was given by Mr. S. L. Morison, on May 16, 

%. and has been revised by Mr. Polk. 

Cedar Rapids, Ia. 

rhe population of Cedar Rapids in 1890 was 
14.020. A public water supply was introduced 
in 1875-6 by the Cedar Rapids Water Co. In 
1890 the supply was reported as being drawn 
from artesian wells for domestic use and Cedar 
river for fire protection. The following informa- 
tion regarding the Jewell gravity filters intro- 
duced in 1896 was given by Mr. C. J. Fox, Super- 
intendent. 

The present supply is from Cedar River and 
three artesian wells. Filtration was adopted ‘on 
account of sediment in water,” meaning river 
water, of course. The filters are in addition to the 
pump house and necessitate extra pumping to a 
height of 32 ft. The average pumpage last year 
was 2,000,000 gallons a day, only half the con- 
tract capacity of the filters. The filters had just 
been put in operation at the time of the latest re- 
port from Mr. Fox, May 23, 1896, but he then 
stated that the water did not seem to require a 
coagulant, and that none was being used. 

The cost of the filter plant, including a brick 
building, 40x 140 ft., 20 ft. high, with a clear 
water reservoir beneath it, two 3,000,000-galion 
low service Worthington pumps, a 5 16-ft. boiler 
and some land, the amount not being stated, was 
about $47,000. Of this, it is understood that $32,- 
000 is the cost of the filters proper. 


Niagara Falls, N. Y. 


The population of Niagara Falls in 1890 was 
5,502. The water supply was introduced in 1877, 
and the works are now owned by the Cataract 
Construction Co. Water is taken from the Ni- 
agara River, the pumping station and the filter 
house being located on the west side of the canal 
of the Niagara Falls Power Co. Gravity filters 
are used, the average extra lift being 14 ft. 

Filtration was adopted “for the removal of sus- 
pended and organic impurities.” The working 
head averages 6 ft. In washing, filtered water 
under pressure from the mains is used, the 
filters being washed on an average of about once 
in four hours, Basic sulphate of alumina is 
bought from the Pennsylvania Salt Co.,, of Phila- 
delphia. The clear water reservoir has a capacity 
of 30,500 gallons, in addition to which there is 
a 750,000-galion stand-pipe. The above informa- 
tion was obtained about May 13, from Mr. W. A. 
Brackenridge, Resident Engineer of the Cataract 
Construction Co. 


Lorain, O. 


About the middle of May, 1896, a contract was 
signed for a 3,000,000-gallon Jewell filter plant 
for this place. The tanks will be larger than any 
heretofore built, having a filtering area 17 ft. in 
diameter and an outside diameter of 18% ft. There 
ee a settling chamber in the bottom of each 
ank, 

The water-works at Lorain are owned by the 
town and were built in 1884. The supply, in 1890, 
was pumped from driven wells direct to the mains 
and to a stand-pipe. 

i 


INTERLOCKING PLANT AT HARTFORD, CONN.; N. Y 
NL&hRR 


The accompanying cut represents the arrange- 
ment of tracks, switches, signals, etc., of the in- 
terlocking plant now being put in at Hartford, 
Conn., at the junction and crossing of the New 
York, New Haven & Hartford R. R., and New 
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ings. The interlocking machine for this plant, as 
noted in our issue of April 16, has 64 levers, dis- 
tributed as follows: 28 for signals, 13 for switches, 
15 for facing point locks, 2 for movable frog 
points and 6 spare levers for future extensions. 
The machine was built by the National Switch & 
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PLAN OF INTERLOCKING PLANT AT HARTFORD, CONN. 


N. Y.,N. WH. & H.R. R. 


Signal Co., of Easton, Pa., and the installation 
has been done by the railway company, Mr. A, 
H. Rudd being the signal engineer in charge of 
the work. 


ee 


THE ST. LOUIS MEETING OF THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS. 


(Editorial Correspondence.) 


The St. Louis meeting has been yoted a grand success 
by all who have had the good fortune to attend it. It is 
not a large meeting, as meetings of the Mechanical Engi- 
neers’ Society go, only 220 members and guests having 
registered up to Thursday morning, and of these about 
100 are from St. Louis. The reason that it is such a small 
meeting is that St. Louis is over a thousand miles from 
New York, and New York is not far from being the geo- 
graphical center of gravity of the membership of the 
society. The delegation which left New York by the Penn- 
sylvania R. R., at 2 p. m., Monday, just filled a Pullman 
ear. On arrival at St. Louis, at 7 p. m., Tuesday, we 
found a large number of New Englanders who had pre- 
ceded us, and the register already contained nearly 1) 
names. 

A most notable feature of the meeting has been the 
entertainment provided for the visitors by the local com- 
mittee and by the citizens of St. Louis, in the way of 
receptions, excursions, carriage drives, etc. The enter- 
tainment was properly sandwiched in between the pro- 
fessional sessions, as shown by the following abstract 
from the programme: 


Tuesday evening.—9 p. m.: Opening session. 10 p. m.: 
Informal reception and conversazione, with refreshments. 

Wednesday.—10 a. m.: Business and professional session. 
Carriage drive for the ladies. 2 p. m.: Trolley car excur- 
sion to Forest Park and drive through the Park. 8.30 p. 
m.: Professional session. 

Thursday.—10 a. m.: Professional session. Visit by the 
ladies to the Art Museum. 2 p. m.: Excursion by river 
to the new water-works. 8.30 p. m.: Dress reception 
given by the citizens of St. Louis in the parlors of the 
Southern Hotel. 

Friday.—10 a. m.: Professional session. 2 p. m.: Visit 
to Cupples Station and to the Anheuser-Busch Brewery. 
4p. m.: Boulevard run, on bicycles. 


Invitations were received from a number of firms for 
visits by individuals and small parties. In addition to all 
the entertainment provided as above noted, the local 
committee presented the visiting members with a map of 
St. Louis, and with a handsomely illustrated book of 
local information, containing descriptions of the water- 
works, the new Union Railway Station, the Eads and the 
Merchants’ bridges, the big brewery, and other institu- 
tions for which the city is noted. From this book of 
information we learn that St. Louis has a series of parks 
of a total area of 2,269 acres; that it has the largest rail- 
way station, and the largest drug house, woodenware 
house, tobacco factories, lead works, brick yards and stove 
and range factories in the world; also, the largest brew- 
ery, shoe factory, street car factories, hardwood lum- 
ber market, and botanical garden in the United States. 
By calculation from the number of names in the latest 
directory, viz., 201,279, the population is now estimated at 
over 600,000. According to the last <ensus the city has 
6,000 factories, and ranks fourth in ‘the manufacturing 
cities of the United States. 


The Professional Sessions. 


According to the excellent rules of the society all th : 
papers presented at the meeting had been printed i. 
advance, and distributed by mail to those members wh» 
had signified their intention of being present at the meet 
ing or desiring to contribute written discussions. By th: 
ru.es, also, only five minutes were allowed for the present - 
ation of each paper in abstract at the meeting, and this 
rule was adhered to except in one instance, when the 
president leniently allowed the reader of a paper to ex- 
ceed his time. By means of this rule practically the whole 
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of each session is available for discussion, and this con- 
tributes greatly to the interest of the meetings. 
The first paper presented was entitled ‘““The Strength of 


Cast Iron,"’ by Mr. W. J. Keep, of Detroit, Mich. This 
paper is a continuation of the subject on which Mr. Keep 
has been contributing papers to this and other societies 
for several years, and he now appears to have reached re 
Me 
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sults. after a long series of experiments, which are of 
great practical importance to founders. He gives three 


charts or diagrams, by the use of which it is possible 
having given the transverse strength and the shrinkage 
of a %-in. square test bar, to state the percentage of sili- 
con the iron contains, and to predict the strength of bars 
of sizes up to 4 ins. square. Thus a measure of shrinkage 
of any one size of test bar is a mechanical analysis of the 


casting, which shows that if the shrinkage increases 
more silicon is needed, and if it decreases less silicon may 
be used. 

With the same iron an increase of silicon increases the 


strength of small test bars, and decreases the strengt h 
of large test bars. 


In the chart which shows this, the curves representing 
irons containing different percentages if silicon of ne- 
cessity cross each other in the vicinity of the record 


of a 1-in. square test bar, showing that this is an unde- 
sirable size to use. Mr. Keep proposes as a standard test 
for cast iron, taking the average strength of several test 
bars %-in. square, and of twobars larger than 2 ins. square, 
and plotting these results on a chart similar to that 
shown, and by joining the records by a curve made by a 
template which he provides, the strength of any other 
size of test bar can be obtained by a simple multiplication. 
These same bars also give the shrinkage and depth of 
chill. Mr. Keep repeate1 his former condemnation of 
round test bars. 

Prof. Benjamin, of the Case School, of Cleveland, O., 


cor tributed a brief discussion, in which he rtated that 
from a study of Mr. Keep’s results of tests he had found 
b h? 


that the long-used formula, W = k for the strength 


l 
of beams, in which W is the applied load, k a coefficient 
of strength derived from a test of a l-in. bar, and b, h 
and }, respectively, the breadth, height and length of 
the bar, did not apply to the cast-iron bars tested by Mr. 
be SS d ~ 


Keep, but that the correct formula was W = k a sane 


The second paper was by Mr. William Kent, of the 
editorial staff of this journal, entitled ‘“‘The Efficiency of 
a Steam Boiler. What is it?” This paper provoked the 
most extended and animated discussion of any paper at the 
meeting. It was participated in by Messrs. G. H. Barrus, 
of Boston; E. D. Meier and Wm. H. Bryan and Profes- 
sors Wm. B. Potter and J. H. Kinealy, of St. Louis; G. 
I. Rockwood, of Worcester; A. A. Cary, of New York; 
and John B. Blood, of Schenectady, N. Y. Mr. Barrus 
deprecated discussion of the subject at the present time, 
pending its consideration by the Boiler Test Committee 
of the Society, but the other members proceeded to discuss 
it with vigor. Messrs. Meier, Bryan and Potter defended 
the ‘“‘efficiency’” as a standard for rating boilers, and 
condemned the ‘“‘pound of combustible,”” which Mr. Bryan 
called a “hoary myth,’ while the other members as ear- 
nestly attacked the efficiency as an altogether unreliable 
standard, in view of the existing uncertainty of the cor- 
rectness of fuel calorimeters and the great variation in 
results obtained by different calorimeters. The subject 
still remains one of heated controversy, but it was gen- 
erally agreed that the time has arrived for a thorough 
nvestigation of the errors of fuel calorimetry. The method 
of driwing specifications for steam boilers, which has 
recently become common in the West, and which was 
criticised in the paper had no defenders. We shall reprint 
Mr. Kent’s paper and discuss it editorially next week. 

The third paper was by Mr. A. H. Eldridge, of Ithaca, 
N. Y., entitled “Test of a Four-Cylinder Triple Expan- 
sion Engine and Boilers.” The engine was a McIntosh 
and Seymour, located at Elmira, N. Y. The high pressure 
cylinder is 14% ins. diameter; the intermediate 23 ins., 
and the two low pressure each 26 ins. The stroke is 
24 ins.; the revolutions 136 per minute, and the rated 
HP. 500, using steam at 150 Ibs. pressure. The engine 
developed 470.5 I. HP. during the test, and the steam con- 
sumption was 15.81 Ibs. per hour per I. HP. The boilers 
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were three vertical fire-tube boilers, each with 1,750 sq 
ft. of water heating and 420 sq. ft. of steam heating sur- 
face. Soft coal, of a fuel value by Carpenter’s calorimeter, 
of 13,100 B. T. U. per Ib., was used. The boilers were 
driven at a rate of 1,573 Ibs. of water from and at 212° 
per sq. ft. of water heating surface per hour, and gave 
an evaporation of 9.57 Ibs. of water from and at 212° per 
Ib. of coal, and 10.45 Ibs. per Ib. of combustible. 

In the discussion which followed, the paper was criti- 
cised for not drawing any conclusions from the test rec- 
ords, and especially for not giving any reason to account 
for the rather low economy shown by both boilers and 
engine. 

The fourth paper was by Mr. R. 8. Hale, of Boston, 
on “Determining Moisture in Coal.” This paper was a 
review of the literature of the subject, undertaken for 
the work of the Steam Users’ Association of Boston. It 
was clearly shown in this paper that all methods here- 
tofore used’ are ltable to considerable errors, and there 
is great need for thorough experimental investigation of 
the subject and the adoption of a standard method which 
may be used in connection with boiler tests. The conclu- 
sions reached by the author of the paper are as follows: 

1. If we use a large sample we must dry it a long time 


to dry the interior, and before the interior is dried the ex- 


terior will begin to oxidize. 
2. If we allow lumps to remain in the sample, the lumps 


will not have lost their moisture when the fine coal has 


begun to oxidize. 
&. If we pulverize the coal, this will of itself cause a 


certain loss. It has not been thought necessary to experi- 
ment on this. 


4. If moisture corrections are to *e allowed, a standard 
method should be adopted, giving the method of selecting 
the sample, the method of crushing the lumps in it, the 
size screen it must finally pass through, the precautions 
to be taken if any time elapses between its selection and 
the moisture determination, the size of the sample on 
which the determination is finally made, the method, 
temperature and time of drying. 

In the discussion which followed, some new methods 
of determining the moisture were proposed, such as dry- 
ing the coal in a steam jacketed can, also by passing 
through it a current of air previously dried by passing 
it through chloride of calcium, also by condensation of 
the steam driven off from the coal which is heated in 
a closed can. None of these methods have yet been tested. 

On Wednesday evening a number of papers were listed 
for presentation, but they were postponed to admit a 
lecture by Mr. F. J. H. Porter, of Chicago, on ‘‘Hollow 
Steel Forgings,’’ illustrated by lantern slides. This lecture 
was practically the same as his paper, of which we give 
an abstract elsewhere in this issue. The lecture proved 
sc interesting that it was continued beyond the hour set 
apart for it, with a great number of slides, showing the 
several stages of the manufacture of armor plate and 
other heavy forgings at the Bethlehem Iron Works. It 
was followed by a discussion of the subject, during which 
the president, Mr. John Fritz, under whose superintend- 
ence the steel plant of the Bethlehem Iron Works was 
designed and built, contributed some historical remarks 
of great interest. 

At the session on Thursday morning the presentation 
of papers was continued. The first was by Mr. Chas. W. 
Kettell, of Cambridge, Mass., on ‘‘A Study of the Proper 
Method of Determining the Strength of Pump Cylinders.” 
This paper fills eleven printed pages, and is severely 
mathematical throughout, and of such a nature that it 
cannot be properly presented in abstract. There was no 
discussion. The next paper was by Prof. W. F. M. Goss, 
of Purdue University, Lafayette, Ind., on ‘‘The Effect 
upon the Diagrams of Long Pipe Connections for Steam 
Engine Indicators.’” We shall give an abstract of this 
paper shortly. The conclusions of the author were ac- 
cepted as correct and no discussion followed. The third 
paper of the session was by Prof. R. C. Carpenter, of 
Cornell University, on “‘A New Form of Steam Calori- 
meter.”” We give an abstract of this paper in another 
column. It was discussed by Messrs. Bryan, of St. Louis, 
ond Barrus, of Boston, the latter of whom claimed that 
the calorimeter shown was subject to some errors, and he 
did not think it as good as his own form, known as the 
**1895 pattern.”’ 

The next paper was by Mr. James D. Hoffman, of 
Lafayette, Ind., on “‘A Hydraulic Dynamometer.’’ This 
paper describes a transmission dynamometer, used for 
determining the power absorbed by machine tools. The 
power is received on a pulley, and is transmitted to the 
shaft which carries the pulley, on which is also the driven 
belt, through two pistons working in two cylinders filled 
with oil, which are placed transversely to the axis of the 
shaft. The pressure exerted upon the oil is transmitted 
to an indicator card placed at one extremity of the shaft, 
and to a hydraulic gage at the other. By proper mecnan- 
ism indicator cards are obtained which register the power 
transmitted. Diagrams are given showing the power 
required at each instant by lathes, planers, milling ma- 
chines, etc. The diagram from the planer is especially 
interesting, showing the power used both on the forward 
afd upon the return strokes. 

The next paper was by G. R. Henderson, of Roanoke, 
Va., and was a set of tables for computing coil and elliptic 
springs for railway stock, etc. The paper was taken as 
read and was not discussed. 

The next paper was by Mr. Jay M. Whitham, of Phila- 
delphia, on “The Effects of Retarders in Fire Tubes of 


Steam Boilers.”” We shall give an abstract of this paper 
next week. In the discussion, the beneficial effect of 
partially choking the flow of gases through the upper tubes 
of horizontal tubular boilers, so as to cause the gases to 
flow equally through all the tubes, was shown. 

Mr. Whitham also presented a paper on ‘‘Experiments 
with Automatic Mechanical Stokers,’’ which gave rise to 
a prolonged discussion in which Mr. Whitham was com- 
plimented upon the excellent results obtained. The St. 
Louis members related their experiences with stokers, and 
considerable difference of opinion was shown, some con- 
demning them utterly, and others holding that they were 
of great value in increasing economy when properly 
handled. 

Mr. W. H. Bryan, of St. Louis, then read a paper on 
the ‘“‘Western River Steamboat.’’ In this paper he “‘rose 
to the defense’’ of the well-known type of Mississippi 
steamboat, which had recently been maligned in an 
address at a convention of the Society of Civil Engineers. 
The arguments in favor of the old steamboat were prac- 
tically the same as those presented to the society in a 
paper by Mr. Sweeny, at the Nashville meeting, in 1888. 
No one had the temerity to dispute Mr. Bryan’s conclu- 
sions before a St. Louis audience, and one member said 
that the Western steamboat needed no defense, it was 
the best boat that could be designed for the trying condi- 
tions of Western navigation. 

On Friday morning the first paper read was by Mr. 
Louis R. Alberger, of New York, on “A Self-Cooling 
Condenser.’’ It described the Worthington condenser, 
which was described in our issue of March 5, 1896, p. 
158. A brief discussion followed in which Mr. Alberger 
replied to several inquiries concerning details of the 
condenser and its operation. 

A paper on ‘‘Superheated Steam,”’ by Prof. R. H. Thurs- 
ton, of Cornell University, was then presented. This is 
a very elaborate paper of 70 printed pages, and is headed 
‘Facts, Data and Principles Relating to the Problem.” 
It consists chiefly of a historical review of the subject, 
together with a statement of the thermodynamic prin- 
ciples involved, and conclusions as to the future of super- 
heating, from which the author expects large economies to 
be obtained. The paper was discussed by Mr. G. I. Rock- 
wood, who condemned as dangerous all superheaters in 
which the heat is obtained directly from the fire or from 
heated flue gases, but favored those in which the super- 
heating is obtained indirectly by passing steam of very 
high pressure through brass tubes which are surrounded 
by the steam of lower pressure, which is to be superheated. 
He stated that he hopes in the near future to build an 
engine fitted with a superheater of this type. 

The next paper was by Prof. Hutton, Secretary of the 
Society, on “‘A Classification and Catalogue System for 
an Engineering Library.”” We give an abstract of this 
paper elsewhere. Mr. Blood, of Schenectady, presented 
an extended discussion in which he defended the Dewey 
system from the criticism of Prof. Hutton, and offered a 
resolution, which was agreed to, recommending to the 
council the appointment of a committee to investigate and 
report on the subject of a proper classification and cata- 
loguing of engineering literature. 

The last paper was by Mr. Thomas E. Murray, of Al- 
bany, N. Y., on “Structural Steel Fly Wheels.’”’ It de- 
scribed the fly wheel in the power-house of the Albany 
Railway, at Albany, N. Y., which was described and 
illustrated in our issue of April 23. 

Upon the conclusion of the regular papers, a number 
of ‘“‘Topical Discussions’’ were presented. The first was: 
‘“‘Has any member of the society had experience as to 
the holding power of clamp fits.’’ Mr. Sangster, who pre- 
sented this query, related an experiment which showed 
that the coefficient of friction of a clamp around a plug 
2% in diameter was 55%. 

Mr. Sangster also presented a theoretical discussion on 
the efficiency of disk fans, in which assuming the efficiency 
at 20% he deduced a formula for power required to drive 
such a fan as follows: 

HP. = .000,000,000,062 D® N® 

in which D is the diameter of the wheel in feet and N 
the number of revolutions per minute. No one disputed 
his formula, but he was referred to papers already pub- 
lished in the ‘‘Transactions’’ in which an efficiency much 
greater than 20% was shown. Prof. W. F. M. Goss pre- 
sented the query. ‘““What experience have members as to 
the injury done to machinery when the building has 
burned in which it stood?’’ The reply by two members 
was that such machinery is good only for the scrap heap. 
The president stated that when machinery goes through 
one fire it should be put through another. 

Mr. John H. Cooper asked the opinion of members as 
to the relative advantages of long or short pipe connec- 
tions between the cylinder and the condenser of a steam 
engine. The reply was that the length of the pipe was 
of no importance if the diameter was large enough and if 
an ordinary vacuum of 25 or 26 ins. was sufficient, but 
if a very high vacuum was desired, a short pipe should 
be used. 

A paper entitled ‘“‘History of the Bessemer Pro- 
cess,”” by Sir Henry Bessemer, and Mr. James Dredge, 
editor of ““Engineering,’’ of London, both honorary mem- 
bers of the society, was announced as read by title. The 
paper will be printed in the “Transactions.” It will no 


doubt be interesting reading, especially to the r 
of the American Institute of Mining Engineers, w} 
or have read the address of their president, Mr 
Weeks, at the Pittsburg meeting in February, ; 
he espoused the claims of the late William k: 
Kentucky, to be the inventor of the Bessemer pro 

After the passage of the usual resolutions o; 
to everybody who had assisted in making the Ss: 
meeting a success, the convention was adjom) 
next meeting of the Society will be in New York 
December. Invitations have been received f:oin 
ville, Tenn., asking for the meeting next eprin 
heli in that city during the Tennessee Centennia; 
bition. 


The Excursions. 


The excursions were carried out according to + 
gramme and were thoroughly enjoyed. On Wed 
afternoon the members and guests were taken by 
cars to Forest Park, the great park of St. Louis 
carriages were furnished for a drive through th. 

A rest was made at the Park cottage, where refres 
were provided. 

On Thursday afternoon the excursion was by riv: 
the steamer ‘City of Vicksburg,’’ to Chain of it 
about 15 miles up the river, to inspect the low-s: 
pumping station of the St. Louis water-works. A: 
station the muddy water is pumped up from the \ 
sippi River into a series of six settling basins, each) (7 
ft. long by 400 ft. wide and 22,000,000 gallons ca; 
There the water is allowed to settle from 24 to Su } 
depositing some of its mud on the bottom, and is th: 
lowed to flow through a conduit 11 by 9 ft. to Bad 
eight miles south, where it is again settled in basins, and 
then pumped by the high-service engines into th« 

In the pumping station at Chain of Rocks there are (hire 
engine pits in a row, each 50 ft. square and 57‘, ft. di 
built of heavy masonry, the lower portion being excayat i 
out of solid rock. Two of the three pits are occupied, on: 
by two Worthingtcn high-duty compcund duplex engines 
each of 20,000,000 gallons capacity, the other by two Allis 
compound engines, each of 30,000,000 gallons capacity 
Each of the engines is capable of being run above its 
nominal rating, so that the maximum capacity of ‘he 
plant is about ..6,000,000 gallons in 24 hours. On th« 
official duty trials the Worthington pumps gave a duty of 
96,770,000 ft.-Ibs. per 1,000 Ibs. of feed water and thé 
Allis engines a duty of 118,001,000 ft.-Ibs. Cn the return 
from the Chain of Rocks the boat ran down the river to 
the southern end of the city, to give the passengers a 
view of the whole city from the river front. 

On Friday afternoon there was a trip on foot to Cup 
ples Station. This is one of the wonders of St. Louis, 
which should be seen by every engineer interested in the 
problem of handling wholesale merchandise in cities. It 
is a combination of a railway freight station and a group 
of wholesale houses, including the Simmons Hardware 
Co., the Cupples Woodenware Co., both the largest con- 
cerns of their kind in the world, and about a dozen 
wholesale grocery houses. The plant, including railway 
car storage ground and ‘the business blocks cost about 

2,500,000. It was described in our issues of Noy. 14 and 
Dec, 12, 1895. 

These business houses all receive their freight in 
cars during the night and the unloading into four wheeled 
trucks takes place in the early hours of the morning. 
These trucks, which are of a size that can be handled 
by a man, are run by hand to the hydraulic elevators, 
of which there are 51 in the plant, and run to their 
proper positions on the various floors where the goods 
are to be stored. During the day the return current of 
trucks starts from the different locations in the store- 
houses, carrying goods to be shipped. They are taken to 
the railway car platforms, where they are loaded into 
cars for shipment out of town or to other delivery plat- 
forms, where they are loaded into drays for town cus- 
tomers. It is stated that the saving of drayage by the 
Simmons Hardware Co., since it moved into Cupples Sta 
tion, amounts to $40,000 per year. The company does a 
business of $9,000,000 per year. The Cupples Station sys- 
tem is one which should be adopted in New York. |! 
would save an immense amount of money which is now 
spent for drayage, and would greatly lessen the labor °f 
street cleaning. 

After leaving Cupples Station, the party proceeded b) 
trolley cars to the famous Anheuser-Busch Brewery, th 
largest brewery in the United States. The buildings cove 
an area of five blocks, and they are designed with 
view to making their architectural features promine' 
objects of interest. The capacity of the brewery 
2,500,000 barrels per year. It is equipped with the lates 
improvements in brewing and refrigerating machiner 
and is full of interest to the mecianical engineer. 
luncheon was served at the brewery, and samples of |'» 
product were given to all who desired them, probably ' 
98% of the party. 

One thing concerning St. Louis which was noticed » 
all the visitors, is that it is a clean city, that is clean for 
one that burns soft coal. The smoke abatement ordinance, 
which is now rigorously enforced, has certainly been ©! 
great benefit in clearing the atmosph The city is far 
cleaner than it was when your canniviaa last saw it, 


three years ago. . ‘ 





